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ReadyBuilt 

Portable Buys This 
Cottage ReadyBuilt 


This illustrates our 
0. 382, size over all Garage 
Don’t buy a flim- 
Height of ceil: sy 
ing in eg arage, that has 
over ali 13 ft. Built | fhe *appearance 

™ | of beinga“make 
Bey | 

rock. al t id better th: st dard, permanent construction. one of our 
A ye ee hey oan easily put it opin a day—take it down any time. = Ready-Built Sectional or Portable ae, which has all the ' 
Only monkey wrench and 5 driver required, Wind- proofs —. jearanee of solidity and looks like.the real permanent article. No 1 
proof; fool-proof. Painted. Doors and windows all in; rence in the construction of it and that of one — directly to 


and roofing already attached. 3-ply, 10- your our order, Remember our all wood constructed Portable Gar: is 
toed rooting. Plenty of Cone 
fully p: packed and crated for shipment. Safe Fi 
fin: ittac 


delivery ® Plant. Ou Made right hereat our 


lant. Our prices are the | lowest two 


h 
by, fro hedin our No. 382A, bo t Other as follows: 12 ft, $98) 12 by 1610, $4205 
Iso furnis in our No. sameasal wo rooms, sizes as follows: t. $110; 
each fh room 12 x 12 ft. $210. Delivered Pri on Application. Bre by iste $120; 12 ft. by 20 ft. $4 30. 


[$10,000 Book Plans FREE 


Here are four of our regular designs taken from our wonderful BOOK OF 
PLANS, containing 100 pages of modern, up- -to-date homes, which you may have FREE 
for the asking. The price covers all material necessary to complete these designs in 
all brand new stoc approved size, grades, quality and construction, and covers 
everything necessary except the Plumbing, Heating, Masonry Material and Paint. We 
have hundreds of testimonials from past satisfied customers. 

No one else in all the world can make such low prices 0D new Building Material. 
Our reputation as cash buyers places at our command, 
first—every bargain worth having. We are satisfied with 
one small a the in-between profits remain in your 
pocket— s 

We not only eave you from 25% to 50% on your com- 
ver building, but we give you all the assistance you need 

or its proper and economical construction, free of charge 
—Blue Print Plans, prepared by expert Architects, Speci- 
fications and Material’ Lists, to- 
gether with any other informa- 
tion you may need. Compare our 
offer and be satisfied that none 
can compete with our price. 


If you are in a hurry 
2 and cannot wait for 


Design No. 60 


Five Rooms, 
$761 Bath. Large 
Living Room; 


Private Porches. Modern in 
every respect. Size 38 x 28 ft. 


Our Guarantee 
LA. UR R Protection 


teed proposition to 
Design No. 117 oa is fo tarnish the material as 


Six Rooms and] gpecified in the Material List in 
$708 Bath. A Mod- Giivandas Stock, in quantities 

ern Bungalow,| sufficient to complete the design 
Excellent Interior. Size, 39| {frictly according to the plans. 
plete Plans, Specifica- feet, 6 inches by 27 feet. San, AB 
tions ana’ descriptive Material 3 ed in one car fromour plant 
List of any of these four houses. Design No. 93 You can inspect it and pay for it after it is received. 


89 8 Our Paid-Up Capital Stock, $2,000,000 
attractive Ex- 


terior; Sleeping Porch, Airy 
Balcony: Size 30 ft. by 22 ft. 


ee | Plumbing Material 
Write for prices on 


our Plan Book, $2 will 
bring you atonce, com- 


CHICAGO HOUSE WRECKING co., 
Dert.BA7, Chicago, III. 


our com- 

plete bathroom out- I saw your Adin.............. 
fits. We guarantee a 

oie Design No. 73 saving of 30% to 50%. I am interested in.............+++ steeeceesesecccoccescsscseoes 

a Eight Rooms| Heating Plants ,. Send me your FREE Book of Plans. 

$889:2: bath, all] Steam,HotWaterand 

q rooms conven-| Warm Air. t us esti- My Name...... 

ientand roomy. Size 28x24 ft.| ™ate on, your require- 


Chicago House Wrecking Co. 


Ready-Built, Portable 
Houses and Garages | 
New Building Material Prices S-M-A-S-H-E-D : 
in This Coupon | | 


POPULAR MECHANICS ADVERTISING SECTION 3 


To Men with Trades [| 
The United States Navy Makes | 
You This Proposition: 


E Navy needs mechanically inclined men. It needs them for 
permanent jobs in its 50 or more different trades and me- 
chanical branches. 


= It will pay such men well, promote them regularly, give all living = 

= expenses free, and plenty of hours off. : 

It prefers men who have already had experience at a trade. But = 

if you show special aptitude—even though not actually experienced— = 

it will teach you in its special Trade Schools. And Navy training is = 

= so thorough that any man who has worked at a trade in the Navy is = 

= sure my 4 high wages the rest of his life—even if he does not stay in = 

= 4 

as WHAT IS REQUIRED OF YOU = 


. You must be an American citizen between 17 and 35. You must 
be sound—physically and morally. You must be steady, and ambitious 
to succeed. That is all. 

If these simple requirements describe you, write us for full informa- 
tion. We'll send you an interesting booklet telling all about the Navy 
trades as well as daily life on the big battleships. This booklet explains 
pay; hours; promotion; training; recreation; chances to see something 
of the world; opportunities to lay by money; etc. Written clearly. 
Interesting photos. 

Isn't this information worth at least one cent to ane Mail us a post card for 


this booklet today—you'll be mighty glad you didn’t put Sees Address : 
Bureau of Navigation, Box 69, N 
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**The money you don’t have to put into repairs is ALL PROFIT— 


“AN ARTISTIC PERGOLA EXTENDS THE ‘HOMEY’ FEELING TO ‘ALL OUT-DOORS.’” 


PERGOLA DAYS ARE HERE 


and CYPRESS is the pre-eminent pergola wood because ‘*CYPRESS lasts practically forever’’-—DEFIES ROT-INFLU- 
ENCES which destroy other woods—does not warp, shrink or swell like most woods—takes paint and stain perfectly 


A well-planned Pergola is the finishing touch to the architectural and landscape perfection of elaborate grounds— 
it is *‘the one thing needful’’ to confirm the artistic character of a typical modest homestead—and it may be 
fully relied upon to redeem and beautify even the smallest yard, or one that is lacking in natural advantages. 


VOL. 30 


OF THE 


CYPRESS 

POCKET 
LIBRARY, 
FREE ON 


REQUEST 


VOL. 30 


contains ORIGINAL SKETCHFS, DETAILED WORKING DRAWINGS (on sheet 24x36 inches) and FULL SPECIFICATIONS 
for erecting a VARIETY of PERGOLAS, GARDEN ENTRANCES, SEATS, etc., of ma: 
few dollars up to several hundreds. Not “‘stock patterns’’—each was SPECIALLY DESIG 


When planninga Pergola, Mansion, Bungalow, pasture-fence or sleeping-porch, remember—"" With CYPRESS you BUILD BUT ONCE. 


ny different artistic styles, and costing from a 
NED for us. WRITE TODAY for Vol. 30. 


Let our “ALL-ROUND HELPS DEPARTMENT” help YOU. Our entire resources are at your service with Reliable Counsel. 


SOUTHERN CYPRESS MANUFACTURERS’ ASSOCIATION 
1219 HIBERNIA BANK BUILDING, NEW ORLEANS, LA. 
INSIST ON CYPRESS AT YOUR LOCAL DEALER’S. 


IF HE HASN’T IT, LET US KNOW IMMEDIATELY. ’ 
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4 
O increase the efficiency of the individual man— 
| to increase the efficiency of groups of men—to 
increase both by multiplying also the efficiency 
of mechanical helps—this is the big aim of today. 

And that magic word efficiency leads you straight 
to that magic force—Electricity. 

Whether you are a manufacturer or a merchant, a 
producer or a dispenser, you are directly interested in 
this problem of multiplying man-power—in knowing 
how this big aim can be realized for you. 

If there is a way by which you can do more busi- 
ness and do it more comfortably and with more profit, 
that way is worth your consideration. 

Ten years ago the general manager of a great man- 
ufacturing organization asked himself that question, 
then set about answering it by applying efficiency 
principles to his most important department. His costs 
amounted to ten cents per unit. In the first year he re- 
duced losses and wastes by only afraction of a cent. In 
the second year he had reduced them to seven cents, in 
the third year to five cents and in succeeding years fin- 
ally tofourcents Hewasnow, hethought, at rock bottom 
—getting the utmost results from both men and machines. 

One day he met an electrical engineer who said he 
could point out an efficiency factor the manager had 
overlooked—one whereby workmen could be made even 
more efficient, machines even more productive, and with 
no change in the present efficiency method. 

‘*No.’’ said the engineer, ‘‘I don’t mean 
new machinery. I mean electricity—and 
not merely a reduction in power expense. 
I mean that in addition to power saving 
you can increase both labor and machine 
efficiency by electrifying your plant. And by 
so doing, —, to say, you can reduce 
your costs from four cents to three cents or 
even two cents per unit.’’ 

The engineer went on to show that, while 
the scientific management had sought to use 
up or utilize to the fullest extent the physical = %=« 


Multiplying Man-Power 


- with Electricitys Aid 


The Guarantee 
of Excellence on 
Goods Elecrical 


energy of each man, by electrical means man-power 
could be conserved and multiplied. Electrical tools, 
in countless varieties, would help workmen, skilled 
or unskilled, to do perhaps four times or even sixteen 
times as much in a day. Individual motor drive 
would give each operator easy and sure control of his 
machine. Eliminating line shafting would give more 
natural lighting and better arrangement of machines. 
On nights and dark days electric light would provide 
natural and satisfactory lighting. All these and many 
other conveniences would contribute to the comfort, 
health, good spirits, loyalty, accuracy and output of 
the workers and make every scheme of scientific man- 
agement that much more effective. 

The outcome was that the manufacturer did electrify 
his plant, did reduce the unitcost of his pet department 
to two cents —besides increasing output— without 
building a contemplated addition to his factory. 

In fact this manufacturer found—as other progres- 
sive manufacturers and merchants have found—that the 
efficiency route leads inevitably to 

He found that with electricity, applied on an up-to- 
date basis, every machine was more productive, every 
man was more productive—with less wear and tear on 
both machines and men— with lower cost and more 
profit all along the line. 

How true this is in every business, whether of manu- 
facture or of selling—how electricity helps 
raise business efficiency and maintain it— 
we shall show in other articles in the series 
of which this is the first. 

If you have a problem to be solved, take 
it up today with your electric power and light 
company, or with any General Electric dealer 
or agent in your vicinity. You will find 
them more than glad to cooperate with you, 
and no matter how complex your problem 
may be, they have at their command the ser- 
vice of any part of our organization that may 
be most helpful to them or to you. 


GENERAL ELECTRIC COMPANY 


Atlanta, Ga. Chicago, Ill. Largest Electrical Manufacturer New Orleans, La. San Francisco, Cal. 
Baltimore,Md. Cincinnati, Ohio ges sn the World New York, N. Y. St. Louis, Mo. 
Birmingham, Ala. Cleveland, Ohio in the Wor Omaha, Neb. Schenectady, N. ¥ 
ise, Idaho Columbus, Ohio Indianapolis, Ind. Louisville. Ky. Philadelphia, Pa. Seattle, Wash. 
Boston, Mass. Davenport, Iowa acksonville, Fla. Matoon, Ill. Pittsburg, Pa. Spokane, Wash. 
Buffalo, N. Y. Dayton, Ohio oplin, Mo. Memphis, Tenn. Portland, Ore. Springfield, Mass, 
Butte, Mont. Denver, Colo. om. Kansas City,Mo. Milwaukee,Wis. Providence, R. I. Syracuse, N. Y. 
Charleston, W.Va. Detroit Mich. ofAgt.) Keokuk, lowa Minneapolis, Minn, Richmond, Va. Toledo, Ohio 
Charlotte, N. C. Elmira, N. ¥ Knoxville. Tenn. Nashville, Tenn. Rochester, N. Y Washington, D. C 


Chattanooga, Tenn. Erie, Pa Los Angeles,Cal. NewHaven Conn, Salt Lake City, Utah Youngstown, Ohio’ 
For Texas, Oklahoma and Arizona business referto Southwest General Electric Co., (formerly Hobson Electric Co. }—Dalas, El Paso, Houston and Oklahoma City 
‘or Canadian business refer to Canadian General Electric Company, Lt'd, Toronto, Ont. 
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8 POPULAR MECHANICS ADVERTISING SECTION 


WOULD YOU GIVE 
$12 to LEARN 
theAUTO TRADE 


AS CHAUFFEUR OR MECHANICIAN? 


Then READ 


Before taking your course I was workin 
in a factory at another trade. lam now 
repairing autos, as per your oy ¢ 
ment Plan, and have more work than 
can attend to. | made $10 for 8 hours’ a 5 
yesterday. Thanking you for helping me with © 
your course and employment plan, I am, Yours = 
truly, JOHN L. BORK, 973 Liberty St., Toledo, O. a] 
Have just overhauled a car with great success. 
People told me a person could not learn by mail, and = 
1 will admit that it did have me guessing when I first 3 
read your ad, bit 1am now conviaced. The Work- > 


Is and the etc., make it easier 
to by your system than any other — 
E. A. TUCKER, Charlotte, Mich. 


If we PROVE to you that we bene’ F 
started hundreds of others into the= 
repair business and as chauffeurs—who had no§ 
previous experience and who knew no more 
about an auto than you do right now — will you? 
enroll? —of course you would. Now the next § 
thing for you to do is to write me just as quick * 
as possible and Ler ME PROVE IT. 
Montclair, N. J., 19 yours old, receives $25 
rry J. Herbin, Jamesto Kans., was farming, but has now doubled = 


his i ing ‘and selli 
Milford McCie' ‘Astoria, Iil., became 
mo wasting in 


a 

> 
Ss 


Open a Repair Shop of Your Own 
BE AN AUTO MECHANICIAN 


DYKE’S NEW IDEA OF TEACHING: 
BY MAIL WITH WORKING MODELS: 


is something new. We use rea/ working models -- not just one = 
but ve. On these models you get actual practice, see the 
actual ney and learn more than you could from the auto 
itself—it’s easy and quick. You don’t have to study hard with % ‘* 
this system — we teach through the oe ae a new idea. fe are the 4 
originators of the system of feaching b 

so use charts — 230 of them andal manikin. Our 40 
instructions and RKepairman’s are simpli Melty 
itself—simple as A 


Our Employment Plan for Students} 
— represents years of work to provide 
no other school had, namely, a way for the graduate to 
acquainted with auto and garage owners, to prove his abi “4 i 
and to immediately secure profitable employment. 

Mr. Dyke has been identified as a pioneer inventor, supply $ 
man, etc., with the auto industry since its beginning. 
originated the first auto supply co. and published the first book 
on autos in America. No other man with such experience is to- 
day teaching others. And al! the experience and inside informa- £ 
tion of the auto business he has thus gained, is embodied in this § 
Employment Plan. 


Wa WRITE TO-DAY for Details of 
Employment Plan and THIS FREE BOOK 

t is instructive and interesting—does not cost 
a, @ cent and places you under no obligations 
whatever— You need it for your own sake, not mine. 
Don't wait—there’s no profit in waiting— WRITE 
NOW and learn how you can obtain all this train- 
ing for only $12, if you act immediately. 


DYKES CORRESPONDENCE SCHOOL OF MOTORING : 
Box 88, Roe Building, ST. LOUIS, MO. 


WARNING: Mr. Dyke is the Originator and Inventor (Patent ital 
for) of the Working Model System for Teaching by Mail. If others 
claim to give real models — have them prove it. 


A BOOK OF 
NEW MISSION FURNITURE 
DESIGNS | 


Part 3— Mission Furniture 
HOW TO MAKE IT 

A 128 page collection of 36 

excellent new designs that 

have never before been pub- 
and that are entirely 

different from those in the 

books Parts One and Two 

previously issued 

Handsome Cloth Binding 


Price 50c Postpaid 
This new number has just been 
published and those already in 

esion of Pa: e and 

'wo will find this an even 
greater value in variety and 


A feature of the 
Complete Set of (Dining-Room Furniture 
te Harmonize 


Perfectly 
if yee are at all handy with tools, you will find that the 
= — written directions, dimension drawings and half- 
lustrations will enuble you to 
Make Your Own Furniture and Save Two-Thirds 
The many who use tools for pleasure will find this book a 
guide which will furnish many moments of delight- 
profitable occupation while several of our readers 
have ‘heen able to devote their entire time to this work by 
disposing of what they have made at a nice profit. One man 
made and sold $400 worth of one piece alone. 


Parts One and Two in this series are also 50 cents each postpaid 
Ask Your Book Dealer or Address the Publishers 


POPULAR MECHANICS BOOK DEPT. 
318 W. Washington St. 


JUST OUT 


AMATEUR MECHANICS No.4 


Another Big Book for Those ' 
Who Like to Make Things 


\s 


SUL 


SIMILAR IN STYLE to Amateur 
Mechanics Nos. 1, 2 and 3, but 
contains entirely different matter 


The scores of ideas of 
practical things to con- 
struct, which are all clearly 
illustrated as well as thor- 
explained, 

profitably occupy any boy’s 
f time and afford many hours of enjoyment. 


Among the many interesting things it tells how 
to make are 


rafts Leather Work Wood 

Lathe —Canoe — Water Wheel — Enlarging 
Camera— Motion Picture Camera and Pre 
jector— Leaded Glass Panels for Furniture. 

All told there are over 200 articles and 200 illus- 

trations. The book contains 128 pages (size 

6%x9 % in.) nicely printed on good book paper 

and bound in three color illuminated cover. 


PRICE 25 CENTS, POSTPAID 
Ask your Book Dealer or send direct to the Publishers 


POPULAR MECHANICS BOOK DEPARTMENT 
L 318 W. Washington St., CHICAGO 


! | 
1913 ENLARGED 
and REVISED 
COURSE — JUST 
OUT. Price ad- 
vances soon. 
lly MISSION FURNITURE 
| 7 ‘ How To MAKE It 
a 
afi 
CENT 
lo.) 
Pa., was in another line of 
of Milton, Pa. a 
And we could continue until we had filled this and sem 
| 
free. 
3 
you yuu ve open ry | 
repair shop or drive acar and make many times more s zi 
than you are making now. Don’t forget, we help you? 5 ties eae 
How = 
GET INTO! 
AVTO! 
|]BUSINESS| 
ano its 
— 
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Them There 


Give Me Ten Minutes a Day and I Will Do the Same for You 


Thousands of men and women have acquired an accurate, unfailing 
memory through my system of Memory Training. I have letters from 
men in nearly all professions and trades thanking me for being of great 
assistance to them. Hundreds of them attribute their success and pros- 
perity directly to my training. These whom I quote below are but a few 
of them I want to send you others. 

You, young man in college, or you, ambitious 
worker taking a correspondence course—what good is 
your study doing you? e square with yourself. 
Are you able to remember what you learn? If not, 


Prof. 
Henry 
Dickson 


School, Auditorium Building, 
Chicago. 


—= J. T. M. Stafford 
“iy, Springs, Conn., wrote: 
*“Tt has always been 
hard for me to get up 
beforean audience and 
speak, but since prac- 
ticing your exercises I 
Seel quite at home.” 


can help you unless you have a memory—a well 
ordered mind instead of one that plays you tricks. 
you always saying things that leap out before you give 
them serious refiection? Do You Know How To 
Yes, it means money to you every day of your 
life. My training will mean promotions, ability to 
There never was a big executive or great man in any line ——— 
who did not have an excellent memory. If he did not have a ———-~ 


you owe it to yourself to train your mind so you can 
Take inventory of yourself. You feel that others a\ re 
do not give you credit for your real worth. There must ‘) Mv ¢ f I 
Think? If not, Learn Now! | ll 
A Perfect Memory 

see new opportunities, a real capacity to think out g 

big problems. / 

perfect memory he would be taking orders—not giving them. “ 

Size up these big men. Why are they superior to you? Only in-—~—_ 


profit by what you learn. No education in the world ; 
a reason. Can you think and talk connectedly or are ~ 
Means More Money 
this—that they can think—they have perfect memories. 


P. H. B., Alaska, wrote: “I have been using the 
principles taught, during my selling and am surprised 
at the results, and I often smile when I have d off 
asale I had not been sure of.” 


FREE—This Valuable Book 


“How To Remember” 
Simply clip the coupon—and mail it—or 
7 drop me a letter or postal now. You will 
A business man wrote: “Since Teceive my booklet by return mail. 


ing endure the grind 
Get Free Copy of this Val- 


brain dusty uable Book—‘“‘How to Speak In P ublic’”’ 
De luxe edition, handsomely illustrated, 


The curator of entomology ina ,; 
Public Museum wrote: “The exer- richly bound. 
cises are most excellent and have the needs of the man or woman who de- 


brought instantaneous results. With- 

S\ ~ in the past week I have been able to 

N s memorize a goodly number of scien- 
tific names.” 


I Train You To Remember 
Don’t Overlook This Opportunity 


By modern scientific methods the memory, like 
any other function, can be trained and developed. 
All successful men have well developed minds and 
— I have made thousands 

ul. 

If you want to win in the fearful competition of 
today you must train. The sooner you realize this 
the sooner you start to advance. 


When you start with my wonderful system you will be aston- 
ished at your progress—at your ability to think and remember. 
You can have a perfect memory. It will be a revelation to 
you, and your friends will also notice it. It will increase your 
value to yourself and toyour employer. The man with a perfect 


them success- 


Is exactly suited to mee J 


sires to be a successful public 
speaker. The price of this 
1913 de luxe edition is $2. I 


will, however, present a 

copy absolutely free to 4 Prof. 
every student, whoen- Henry 
rolls for my course of Dickson 
memory training Principal 


within ten days Dickson School 

after reading of Memory, 

this offer. @ _ 705 Auditorium 
Bldg., Chicago, Ill. 


yd Send me free Booklet, 
““How to Remember;’’ also 
full particulars how to obtain 


memory becomes a dominant personality—a man to reckon with. A 


Please Mention Popular Mechanics 


@ afree copy of Dickson's ‘“‘How 
to Speak in Public.”’ 


| 
: 
| 
|| STOP » 3 
<\ 
: Y; 
1 
Public 
T State 


$600 Profit 


With this 6 Pound Portable Post Card nn 


Mr. A. L. Wood, of Montana, made this money. We can 
prove it. Hundreds are making money “hand over fist.” Letters and re- 
ports arrive daily telling of wonderful success and big profits in this new, 
up-to-date business. A great, big opportunity for you to make $5.00 to 
$20.00 a day as a“MANDEL” ONE-MINUTE PHOTOGRAPHER, 
i Be a “portable post card gallery” man. Enjoy the healthful, happy, 
outdoor life. Travel and see things. Make all your expenses and save 
money besides. You need absolutely no experience. Success comes 
to you at once—the first day you begin work with the 


“WMiandel” Post Card Machine 


A wonderful machine that takes, finishes and delivers post 
card photographs and photo buttons right on the spot where the pictures are 
taken. Machine makes five different styles of photos. Easy to operate—complete 

instructions with outfit. All you do is, snap the bulb and your profits. A 

new, sensational photographic process— a wonderful discovery. 


Photos Direct on Post Cards—WNo Pilates, 
The Reed te fer Films, Printing, or Dark Room 
ess w a 

carnivals, avia- w Then at once, 
tion fields, circus. first in your rection ‘and reap the bit big profits. Information is 
and large THE CHICAGO FERROTYPE COMPANY 

F 0 , Public 

EVERYWHERE 690 errotype Bldg. Dept. Public Bank Bidg. 
ERICKSON LEG at SUGAR CONSUMED IN U. S. DURING 1912—It is 

D FoR CATALOG 


Arms, Braces, Wheel Chairs, Stockings. 
SOLD ON EASY TERMS 

E. H. ERICKSON ARTIFICIAL LIMB CO., Largest I 

17 Wash. Av.N., MINNEAPOLIS, MINN. Factory in Word. 


of this quantity was homemade; one-quarter was 


estimated that the total amount of sugar consumed in 
the United States during 1912 will exceed bay sent 4 
Ib., or four times the consumption of 1880. One-fourth 


ported from Porto Rico and Hawaii, and the balance 


came from foreign lands, especially Cuba. 
“ ” SPECIAL 
ones & BEST FILLER FOR CANVAS 

P. “ “ 125.00 Any puncture or leak in boat or canoe can be 
6 oe os ae . repaired in 5 minutes, It is as valuable to a 
12 8.P.2 160.00 canocist as a repair kit to a bicyclist or automobilist. 
18 EP. — baad 250.00 It is a Johnnie-on-the-spot article that no boatman 
Fully guaranteed by a respon’ 2 cycle, be 

2 port, 344x344 and tor free eataleg for use in ten as today. Frictio top emerge: 

ans, ¢ mal 

THE UN AL MACHINE CO., Pike Ave., Bowlin Send for cireulars. At all Sporting Goods Houses 


L. W. Ferdinand & Co., 203 South St., Boston, Mass., U.S. A. 


This is the latest and best con- 
Struction in Storage Batteries. 
Fach cell comes in a special heavy 
glass jar. There are two heavy plates, 
treated separators, porcelain vent, and 
two generous hard rubber binding posts. 
The battery is guaranteed for one year. 
Weight when filled with acid three Ibs. 
The capacity of this battery is 2-volts 
and 10 ampere hours. Size Gx3x1° 

In six lots $1.10 ; in twelve lots $1.00. 
Ww ba la: 


} Storage Battery $425 i 


Only motorcycle 
with entire control in handle bars 


Right-hand grip controls throttle. opera’ 
clutch. Has most ~~ motorcycle engine. 

roled a 10-year boy can run it. 
roves The Ex- 


celsior bul Vie~ 
tories all mad: 


electric eral ap impertan 

you cricity in general 
THE ELECTRO IMPORTING co. 


233 A Fulton St., New York City 
ING 


Please Mention Popular Mechanics 
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Oh, You | 
| Happy 4 
| Big 
/* 
| Money 
| Days 
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im- 
First motorcycle EXCELS | 
an hour Road > € 
PORTS 
| 
et our catalogue. LOWEST Pric In 
tre supreme for power. durability, and i “Sel justrations and over 1500 
| 
Motor Mfg. & Supply Co. 
f Dept. B, Chicago Few more live 


The Greatest Mechanical 
Library in the World 


The Mechanical Engineering Library is part of the Inter- 
national Library of Technology that cost $1,500,000 in its original 
preparation. It contains the knowledge given from the life 
experience of some of the best mechanical engineering experts in 
the country, edited in a style that nineteen years of experience in 
publishing home-study textbooks has proved easiest to learn, 
to remember, and to apply. There is no other reference work in 
the world that so completely meets the needs of the mechanic as 
the Mechanical Engineering Library. The volumes are recom- 
mended by the highest authorities and are used in nearly all the 
leading universities and colleges. They treat of practical mechan- 
ical methods, starting from the simplest problems and compre- 
hensively covering every branch of the work. Not only can they 
be used to great advantage by superintendents, foremen, and 
engineers as an authoritative guide in their work, but since they 
can be so clearly understood even by persons having no knowledge 
of higher mathematics, they can be used by all classes of mechanics 
that are desirous of advancing to higher positions. The Mechan- 
ical Library contains 14 volumes durably and handsomely bound 
in three-fourths red morocco, stamped and numbered in gold. 
The books are printed 
on a high-grade book 


11 


paper, and the type islarge INTERNATIONAL TEXTBOOK COMPANY 
and easy to read. Each $ Bex 872, Scranton, Pa. oie 
volume is 6 by 9 inches in regard to the. International Library of 
cise. If you wish to know 
more about the greatestand 
most practical mechanical Name 
library in the world, mark 
and mail the coupon NOW. St. & No. 


Please Mention Popular Mechanics 


| 
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ry | 
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WwooD 
JOIN FREE 
LEAGUE 
In our CORRESPONDENCE COURSE 


of PROFESSIONAL PITCHING, the 
PREMIER PITCHERS of the world, 


Christy Mathewson of the N. Y. Giants, = 


JOHNSON RUCKER = Ed. Walsh of the White 


Sox; Walter Johnson of the 
Washingtons; Joe Wood of 
Boston World Champions; 
“‘Nap” Rucker of the Brook- 
lyns and “Doc” White of the 
Chicago Americans, will, 
through and 
lessons, teach 


Speed King 


You Can Put One Over Today | 


These lessons will be so 
lain, practical and so profuse- 
y illustrated, that by follow- 
ing theinstructions given, you 
can not only develop pitching 
ability, but by “Doc” White’s 
Shadow Pitching, can prac- 
tice and learn in secret. You 
| can pitch to yourself and at the 
sametimegetsplendidpractice 
in Bunt Fielding. You willalso 
learn how tolIncrease Your Batting 


i 
ty LRWIN M- HOWE: the Oficial 
Statistician of the American League 
and eminent Authority on Baseball, 


ner Be the First In Your Town 


Baseball Correspondence eae of Amerien, 2001-2009 Michigan Ave., Chicago The 


The FIRST LESSON will 
be sent FREE to anyone 
who will send his address, 
with ten cents (stamps or 
silver) to cover the cost of 
delivery, provided he will at 
same time, send the addresses 
of five other layers of his ac- 
quaintance. bo Not Delay, Send 
Today, for this FREE offer may 
not be made again. FIRST 
FREE LESSON with full and 
free information of the entire 
course will be sent promptly. 


Set f the Fade-Away 


SELF-HEATING FLAT IRON 


demands the instant attention of all agents who like to 
ride in the main band wagon. Life is too short to fiddle 
around with worthless articles. This iron has no com- 
petition when it comes to construction, appearance, 
general satisfaction and selling qualities. One hundred 
per cent profit and cash rebates. Exclusive territory a 

ll protection guaranteed. Swell sample cases. Shall we 
reserve a seat in our band wagon for you? Write quick. 


American Gas Machine Co., a202.6¢7t.Sirtah. 


BRASS BAND 


Instruments, Drums, Unifo 

and Supplies. Write for catalog, 
illustrations. FREE; it gives infor- 
mation for musicians and new bands. 


LYON & HEALY 26°35" Sc, CHICAGO 


BZ SAVE % ON JEWELRY 


Buy direct from manufacturer. Save middleman’s 
profit. Immense catalog Free. Send 10c to cover postage, 
pecking, etc. Special offer: Genuine Arabian Diamo 

tud or Pin ‘Retails at $1) sent with catalog Free. 

CHAS. CUMINGS CO., 117 Lowell Bidg., CHICAGO 


This 64-Page 
Free Catalog 


Come-Packt Furniture, sold direct from 

factory to home on a year’s trial, saves 

you 25 to 50%. Home Furnishing Depart- 

ment helps you: make best selections. Money- 

Back Guarantee. Write for Catalog today. 
COME-PACKT FURNITURE CO. 

701 Fernwood Ave. Toledo, Ohio | 


SO EASY 


combined solder and non-acid flux 
‘‘Just put it on the spot and heat’’ 


Mends kitchenware instantly. A hundred uses in house, 
sho; shoe. and laboratory. Paste and hollow stick forms. 
OL Alcohol Torch and can of TINOL Paste, $1. 


HESS & SON, Dept. F,Watkins Bldg., Phila., Pa. 


try to wrench the head off — 
MR. MACHINIST — You know the danger of twist- 
ing the head off a set screw. Try this on a 
MAC -IT SET SCREW 


Set the steel block firmly in a vise 
wrench and try your hardest to twist the'ne head 
business and 


.. Your name, Pin ad jo 
dealer’ brings test set free letterhead, 
STRONG, CARLISLE & HAMMOND give dealer’s 
327 Frankfort Ave. name and 


we Parnes ev thing to start. are making 
satisfaction and sil the 
are one of the lament woolen mills in the country and Secteal ie at, - 
up- 


to-date, high-quality, low-priced tailoring on the 


$25 to $50 Every Week 


We furnish a complete agents’ outfit, o consisting of large sample book le book (not N 
measures, adv 


a folder), order blanks, ta 
thing 


ertising matter—in fact every- 


aa to the conducting of a high-class tailoring business. 


Write today for this big outfit 2, It is cont express prepaid. 


We will start you at once on the road 


Drop a postal 
me your agents’ outfit.’’ 


sure and write today 


DANIEL WOOLEN MILLS, Dest. W, 300 Green St., Chicago | 2 


JUBILEE SELF-HEATING FLAT IRON 


Best in the world — one replaces the stove and 3 or 4 of the old flat irons. Heat regulated at 


will — easy to learn. 


beautiful work — thousands in use. 
seller — Price ee Agents wanted, men and women. Booklet free. 


ACTURING CO.,14th and Howard Sts., Omaha, Neb. 


Fuel costs ze for 10 hours. 


| 
| 
| 
| 
> 
| 
Gidda | Tod wa 
_ 
! 
Test 
Set 
today. 
| Tailoring Salesmen WANTED 6 | 
' We want live. energetic hustlers, men who can make good: who are ambitious to start if 
0 capital necessary. | 
0 $200 per month 
. We PR 
t 
JUB 
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This Book Will Help You 


FREE 


Examination 


The Man Best Informed Wins Out 


BVERY ENGINEER should make it a point to know. the theory of what he is 

doing. It is not enough to do what you are told. A man can do what he is 
told for ten years without making any satisfactory progress in his occupation. 


When you are told to do a thing, it means that some one else 
has done the thinking, weighed the evidence, and decided on the 


NL 


PLAIN FACTS 


that you should know, plainly 
explained in Audels Answers 
on Practical Engineering 


1, Answers on Air. 2, Water. 3, 
Ste . 4, Fuel and Heat. 5, Steam 
Boilers. 6, Boiler Construction. 
7, Water Tube Boilers. 8, The Steam 
Gauge. 9, The Safety Valve. 10, 
Properties of Steam. 11, Installation 
of ilers. 12, Management of 
Boilers. 13, Engineers’ Law._ 14, 
Firemen’s Law. 15, Steam En- 
a 16, The Valve and Valve 

ar. 17, The Corliss Engine. 18, 
Engine Arithmetic. 19, Lubricators. 
2, Installation and Operation 
of Engines. 21, Steam Pumps. 
22, Injectors. 23, Feed Water Heaters. 
24, Steam Heating. 25, Steam Traps. 
26, Belts, Gears, and Pulleys. 27, 
Steam Turbines. 28, Refrigera- 
tion. 29, Practical Electricity. 


course to pursue. Of course, if that be your work, the only thing 
is to do it when you are told. But don’t deceive yourself into 
thinking that ten years of experience of this kind will give you as 
much ability as if you did at least some of the thinking and planning 
for yourself. The way to advance is to think and know what ought 
to be done, and why it ought to be done a certain way. 

Try to get a broad view, not only of your own part of the work, 
but of everything that in any way comes in contact with it. 
Understand the framework of which your work is but a cross bar. 
Know something of the cause of which your work is but an effect. 
Know something of the effect of which your work is the cause. 
And, above all, know why it is done one way, and not another. 


Learn the Theory Underlying the Work 


Good books that teach, no matter what they cost, will 
earn you more money than anything else you could buy. 


for examin- 
if You Are Interested sign, and mail etien ene copy 


i 
he coupon, 


30, Elevators. and it will bring to your plant a book of 
When you spend your good hard earned | Sterling merit, for free examination. 
money for books, always make seer that You can have one week in which to 
you are going to receive something t dig out the mine of valuable in- 
will assist you in bettering your position. 1 toe mation contained in its 200 
or more pages. 


Carry It in Your Pocket for One Week 


and at the end of the time, if you do not think the book 
is worth one dollar, mail it back to us. If it is, you 
can mail us $1.00 in payment for your copy. If you 
fail to consider this liberal offer you are not deal- 
ing fairly with yourself. We take all risk that “‘ Audels 
wers on Practical Engineering” is a book you 
should own. Act now before you forget it. 


If I keep the book, I promise to send 
you within 7 days after receiving it ONE 
DOLLAR, in full payment; if 1 do not keep 
it, I will mail it back to you within 7 days. 


answers 
ANSWERS = ANG | 
> = 7 Wh 
| 
| 
| y Answers 
on 
Practical 
Engineering 
| 
Occupation... | 
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A Handbook of 


Practical Chemistry 


Every man interested in electricity or 
mechanics should have one of these Chem- 
istry Handbooks. It explains in clear and 
simple terms the fundamental laws of chem- 
istry, and contains those rules, formulas, and 
other information that are most commonly 
used and that you don’t want to search for 
through ordinary textbooks. This Hand- 
book was compiled from the home-study text- 
books of the International Correspondence 
Schools and is 335} inches in size, bound 
in silk cloth, and contains 332 pages and 11 
illustrations. Retail price $1.25. A few of 
the subjects treated are: 


Volume and temperature of gases; specific 
gravity; hydrochloric-acid, nitric-acid, and 
sulphuric-acid solutions; solubilities of chemi- 
cal compounds; qualitative analysis; general 
table of analysis; classification of rare metals; 
the spectroscope; nitrogen; blowpiping; deter- 
mination of gold and silver ores; methods of 
assaying; composition of alloys, etc. 


SPECIAL OFFER: For a limited time we 
offer readers of POPULAR MECHANICS 


one of these regular $1.25 50 


Chemistry Handbooks at a 
Special Introductory Price of 


SEND YOUR ORDER TODAY 


State. 
Representatives Wanted in Unoccupied Territory 


‘Please Mention Popular Mechanics 


Textbook Co., Box 872-G,Scranton,Pa. 
I enclose 50 cents for which wee bo meonecopy 
e@ of the $1.25 I.C.S. Chemistry Hand ° 
Name 
¢ St. and No. 
° 
° 
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HOW TO TRIM SHOW WINDOWS 


Shown in this new book. 150 complete 
windows for every season of the year 
illustrated by means of over 200 detail 
drawings and — in 256 pages 
of text matter. Shipped prepaid for 
$1.50. This is the 10th year for our 


SCHOOL OF WINDOW TRIMMING 
CARD WRITING AND 
ADVERTISING 

Best paid and most 

fascinating profes- 
sionsin the world. A 

120page catalog FREE 

tells you all about it. 


KOESTER SCHOOL, 306 Jackson Boulevard, CHICAGO 


LEARN TO REPAIR AND RUN 
AUTOMOBILES 


Oldest and best equipped School inthe West. Modern 
facilities. Up-to-date methods- Everything practical. 


ENROLL NOW AT SPECIAL SUMMER RATE 
and save money. ipa can enter later. _ Big demand 
for trained men d 7 f 
attention. Write at rede for full information 


KANSAS CITY er SCHOOL 
2184 E. 15th St. AS CITY, MO. 


MAKE UP TO $75 A WEEK 


as a Watchmaker and Start Your Own Jewelry Business 


Write me today! Let me explain our plan whereby you can 
become an expert watch repairer in three months—making 
$25 to $75 a week—and own your own jewelry business. I can 
teach you— I mean YOU — the whole watch repairing busi- 
ness by mail. Write right now! 


ROGERS, THURMAN & CO., 1560 Mallers Bidg., CHICAGO 


Send for Free sample copy American Chauffeur. 
Contains valuable information about engines, ignition. 
carburetion, manifolds, motor balance, cooling and 
lighting systems etc. Allnewsof motor world. Every 
amateur or professional chauffeur should read it. Writenow. 
The American Chauffeur Publ. Co . 251 Butler Bldg. . Cincinnati. 0. 


JEWELERS’ ENGRAVING 
and easily learned trade, taught feesenshly by mail We will , 
he beginner better engraving than bow can gain in of rigid 5 oe 
ship We will also improve the skill ngra nd th our catalog 
Engraving School, 112 Page Bidg. Michigan Ave., Chicago, Il. 


Every Boy His Own Toymaker 


pops’ book ever written. Tells how to make a Steam 
slephone, Magic Lantern, Boats, kites. 


ball 
hing tae tackle. 
Keller's Magic Ace 


UBLE warbler pire call 
ERN PU: 


LEARN 


A high, salaried 


illustrations ; catalog of 160 
Trick 


200 KINDS WIRE & STEEL PUZZLES 


Catalog and leader, 10c—3 for 25c 
7 for for $1—no two alike. 
WESTERN PUZSLE WORKS 
St. Paul, inn. 


$4.50 


A collection of the most useful experience of years aaa 
hundreds of the most successful mechanics, “ boiled 
down” and “Written So You Can Understand It.” 


Shop Notes Year Books —Vols. I to IX 


4595 Articles 1988 Pages 4503 Illustrations 
Per Per Set of 

50 Volume, $45 Nine Books in 
Postpaid Case, Prepaid 


The contents of these books are similar to the articles appear- 
ing in this magazine under the heading **Shop Notes.” 


Order through your dealer or direct from the publishers 
POPULAR MECHANICS BOOK DEPT., CHICAGO 


| | 
| LCs. 
| | cHEMIST'S 
| | 
| | 
| PRICE $129 
| 
| 
| 
| 
| CHAUFFEURS 
| 
| 
PATENTED 
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NS Everybody can use our BOOK 
How to Install Electric Bells, 


Annunciators and Alarms” 
— =: New Edition 
Now Ready 


: The principles of an 
electric bell. Suitable batteries. Bells, 
gongs and buzzers. Various kinds of 
pushes. How to wire for bells. Wiring 
circuits. Faults in bells and wiring. 
How to locate and remedy faults. Ther- 
mostats. Annunciators and annunciator 
circuits. Low water alarms. Burglar 
alarms. Fire alarms. Circuits for alarms. 
Elevator bel! wiring. Bellringing trans- 
formers. Combination circuits. Fire 
alarm circuits. Clock alarm circuit. 
Three wire return call system. Inter- 
phone circuits. 


Finely illustrated. Hand- 
a : somely bound in cloth. YOU—GET A PARCELS POST JOB 
era $800 to $1800 A YEAR FOR LIFE 
rice, 5Sc postpai 
TE No ** layoffs’’ without pay, because of strikes, financial flurries or the 
red po N YORK, U. a. the loss of just 20 
m ing yourse! 
for examination 
SALESMEN WANTED |) 
— 4 Cc P 
K No experience required. Earn 3 
coupon, titles the 
while you learn Practical Sales- copy of hook. Government 
nes manship. Hundreds of positions Cou for the examination 
j 
ing now open $1,000.00 to $5,000. 00 «Bookkeeper ($900 to $1800). . [8800 to $1500 
an @ year. rite today for particulars -Internal Revenue 
1si- about how to secure one of them, also Carrier --Glerk in the Depts. at 
list of openings. Address (nearest Railway Mail Canadian Govt Positions 
Go office) Dept. 122. 
<9 National Salesmen’s Training Association 
5 Chicago New York Kansas City 
New Orieans San T 9 
a BE AN ILLUSTRATOR. Learn todraw We willteach you RIDPA 
and by mail how to draw for maga- School of IIlustration 
rery zines and newspapers 112 Foge 
ae. Send for Catalog : Hi t f th W | d 
. = story of the Wor 
G 
=: MONTHLY CASH PRIZES at a Bargain 
m. We will name our price only in direct | th 
— Until_further notice in this magazine the Editor of sendi h y urect letters to those 
Popular Mechanics will two cash prizes each month for iding us the Coupon below. Tear the Coupon 
er the best original contribanions to its us now 
aac get it. . Ridpath is dea is work is 
SHOP NOTES DEPARTMENT done, but his family deri i n his hi 
. 4 y derives an income from his history, 
Fa) | $10 for the Best Contribution ond. to print our price broadcast for the sake of quickly 
all 5 for the S iB selling these few sets would cause great injury to future sales, 
Tc THIS IS IN ADDITION to our usual rates for such contrib- 
hy uted articles. 
Quality, not length counts. 
Checks will be sent on the last day of each month for the 
prize articles received during that month. Publication in the 
cS magazine will follow in about two months. 
i, PRIZES AWARDED FOR MAY, 1913 
First Prize—WINTON BALL, Rugby, Va..... 
“ Foot-Power Hammer” 
Second Prize—HARRY E. COREY, Petrolea, Can.......... 85 
“ Automobile Turntable” 
a EXTRA AWARD 
f On account of there being five contributions this month 
i each of which deserved second prize, we have made an EXTRA 
, AWARD of four additional second prizes, as follows : 
A. F. KALER, Holland, $5 
EDWIN E. HAHN, Philadelphia, Pa........... 85 Ro style His wonderfully 
**Concealed Fasteners on Drawer Corners” great historical events as though they were hapeening ctures the 
T. P. $5 your eyes; he carries you with him to see the battles of 
“Miter Gauge for Cutting Automobile-Wheel Spokes” beg? ane warriors ; to sit 
BERT W. YERNE. San Diego, and his dark-skinned followers: to sail the 
southern seas with Drake ; tc 
| All accepted contributions to our departments, igate the globe wth 
Nores” and “AMATEUR MECHANICS,” are paid for immedi- know the past as you know 
ately; checks for prize awards are sentat the end of each month. ab- 
' Address, EDITOR POPULAR MECHANICS Seen @e reliability 
5 318 W. Washington St., Chicago TODAY” 
) 
= Please Mention Popular Mechanics 


| { 
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| ment Help 
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| | 


16 
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THE BOY MECHANIC 


700 THINGS FOR BOYS TO DO 


480 Pages—700 Articles—800 Illustrations 
Cloth—Price $1.50 Prepaid 


THE IDEAL BOOK FOR THE WIDE-AWAKE 
AMERICAN BOY 


Contains the same articles that appear in the series of books, “ Mechanics for Young America” and 
“Amateur Mechanics, Nos. 1,2 and 3,” formerly sold in a set called “700 Things a Boy Can Make.” 


The Most Interesting Boys’ Book 


Unlike so many other books of a somewhat 
similar nature, it is not confined to only one or 
a few subjects but describes 700 different things 
boys can make and do in the fields of mechanics, 
electricity, sports, arts and crafts work, magic, etc. 


Wholesome, Practical, Instructive 


Besides telling how to make scores of things useful 
about the house, full and complete directions are given 
for constructing the following and hundreds of other 
things which appeal to the heart of every boy: 

Many Electrical Appliances — Steam and Gas Engines 
—Turbines — Motors —Wireless and Morse Telegraph — 


color cover design. 


Self-Propelled Vehicles —Toboggans — Ice-Boats—Canoes 
_ An unusually generous book; size 7 by 10 in. and 1% | —Paddle Boats—Punts—Camping Outfits—Tents—Fishing 
in. thick; printed from large, clear type on high grade | Tackle—Magic Lanterns—Searchlights—Cameras—Tele- 

k paper and durably bound in cloth. Attractive four- | scopes—Gliders, Kites and Balloons—Electric Furnaces— 
Lathes—Pottery Kilns, etc. 


Many hours of enjoyment are in store for the boy who becomes the possessor of this book. 
PRICE $1.50, PREPAID TO ANY ADDRESS 


Your book dealer 


will supply it or you can send direct to the publishers 


POPULAR MECHANICS BOOK DEPARTMENT, 318 W. Washington Street, CHICAGO 


The Pictorial Review of Current Events 


15 Cents a Copy Published Monthly 


[Published by H. H. WINDSOR, Editor Popular Mechanics Magazine ] 


GET THE JULY NUMBER 


And keep up with the events of this busy 
world without wasting hours of your time. 


In Its New Summer Garb the Cartoons Maga- 
zine Becomes the Magazine for Everybody 


Its pages are crowded with the best work of the cartoonists of 
the world and these clever drawings are accompanied by comment 
gleaned from the columns of editorials penned by newspaper 
writers trained to follow the questions of the day. 

Cartoons Magazine has become the ready reference book 

of the up to date man. It is not a mere collection of clever 

pictures but is a magazine that improves and educates. 


Ask your newsdealer to show you the July number, or 
Send your order to CARTOONS, 318 W. Washington St., Chicago, Ill. 


Bound Volumes 


One, Two and Three 
NOW READY 


These bound volumes con- 
tain more than 3,000 repro- 
ductions of the very best 
cartoons that have been 
printed during 1912 and 
1913. A collection of more 
than 120,000 cartoons was 
made in order to secure 
them. Bound in the three 
volumes they make an “in- 
stant history” of the past 
months, for they are a pic- 
torial record of the events 
of the world. 


These three books, artistic- 
ally and durably bound, are 
now ready for distribution 
and will be sent all express 
charges prepaid to any ad- 
dress in the United States 
or its possessions upon 
receipt of One Dollar Each 


| 

| 

| 

| 

| 
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THESE 


I mean just what I say—I will give a Six Passenger 50 H. P. 
Coey Flyer to every student who takes my course in Motoring 
and qualifies for the agency. 


There Are More Big Paying Positions in the Auto 
Business Than There Are Men to Fill Them 


That is the condition to-day. Will you step from my school into a job paying from $100 
to $300 per month or will this fat salary make another fellow rich? 


The Cost is Low—Easy Terms to All 


I want to help every boy to make money and have a good trade so that he will never be out 
of a job, so you can pay for my course in easy payments. 


Don’t Let the Other Fellow Beat You To It 


It is the squarest proposition you ever heard of. 4,000 men 
have found I will do just what I say I will—you can’t lose if 
you study hard and learn these easy-to-understand lessons. 


I Will Send First Lesson Free 
Send for it and my catalogue both free. 


MAIL THIS COUPON 


C. A. COEY’S SCHOOL OF MOTORING 
Dept. 195, 1424-26 Michigan Ave., Chicago 


Send me free the first lesson to your great course in Motoring and 
your catalogue, as per your ad in Popular Mechanics. 


PART SCHOLARSHIP 
FREE 


A Job with Uncle Sam 
Is Just Waiting for You 


A government position means a job for life with 
good pay, a liberal vacation, pleasant work, and the 
assurance that you'll get your pay envelope regularly, 
in spite of panics or hard ti times. Wouldn’t a job like 
that look good to you? 


Railway Mail, Post Office, Rural Carrier, Custom House, Internal 
Revenue and Book-keeping ‘‘ exams” are being held all the time. 


Any American citizen, 18 or over, is eligible: a common education 
sufficient. Decide now that it's what you want, and get your prepara- 
tion under the personal supervision of-a oe United States Civil 
Service -Examiner. Free Booklet tells all about the details. 


WRITE FOR IT TODAY 
PATTERSON CIVIL SCHOOL 


70 Livingston Arcade ROCHESTER, N. Y. 


tious young men who are enzious == 
to become expert electricians or [>——==# 
Electrical Engineers. Get a 


Practical Electrical Education 


By vur thorough and scientific methods under 
practical and actual working conditions you must 
master all branches of Electrical Science and En- 
Gee rene We combine the theory with the practice, 

rite right Po" about our special offer and in hool 
catalog. IT’S FREE. Get it and see what real education is. 


SCHOOL OF ENGINEERING OF MILWAUKEE “ : 


161-169 Michigan St. MILWAUKEE, WIS. 


i 
DEYS THIS 
\ Wess, 
\ 
| 
the summer mo h 
a limited number | 
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Young Wanted 


Draftsmen and Designers 


The constant demand for trained men always exceeds the 
supply. Positions paying $75 to $100 per week are open now. Some 
weeks over 250 positions paying the highest salary in all parts of the country stay 
open. Let me send you one of my regular weekly ‘‘Draftsmen Wanted’? lists. You 
can have one of these positions. I’ll give you just the training you need. 


highest priced draftsmen and know exactly 
the kind of training those men need who draw the biggest Salaries. Send the coupon. 


Chief Draftsman Will Train You Personally 
and Instruct You Properly 
On practical Drafting room work until you are absolutely competent in 


every respect as a first-class Draftsman and Untill you are placed in a per- 
manent paying position at a salary paying at least $125 per month. This is a most 
exceptional opportunity for just a limited few selected ambitious men. between the ages 

of 16 and 40, whom I will train personally and . 

give individual instruction as required in order 
to fill the constant demand for properly trained 
men in this line. I give each of my students 
my own pergonal attention—therefore, I limit the number 
of my students and if you desire such an opportunity then get 
busy now and write to me at once. Don’t wait till to- 
morrow, do it today. You can earn more than I charge 
for my time and personal training. 


This $15.00 


These are regular working instruments—the kind I use myself. I 
give them free to you if you enroll at once. Send the Free Coupon today. 


Earn Big Money 2¢ Once 
While You Are Learning At Home 


ie that’s exactly what I mean. As soon as you become my 
ras BOOK ~ & student you can begin earning a handsome income while learning 


Guarantee 


To instruct you until 
competent and placed 
inapermanent paying 
position at a regular 
Draftsman’s salary of 
at least $125 to $175 per 
month and guarantee 
to furnish you free the 
complete Draftsman’s 
working outfit at once 
from the start. 


SIZE 
20x25 
inch 


eukinemen alten COUPON at home. I mean just what I say. This is a special offer I am making. 

Chief Draftsman, Absolutely no obligations of any kind in sending the coupon. But you 
Engineer’s Equipment Co. must write at once, as I will take the names in the order I receive them. 
Div. 119Y Chicago, Ill. 


s 
Without any obligation on me whatsoever, , - 
please mail your book ‘Successful Draftsman. Sy Mail FREE Coupon at once for my book, Sue 
ship’ and full particulars of your liberal ““Per- cessful Draftsmanship,”’ also list 
sonal Instruction’’ offer to a few students. re : 
uneerstood that I am obligated in no way whatever. of open positions and for the free offer to be earning good 

money at once while learning at home. This offer is posi- 


tively limited and in order to benefit thereby you must act at once. 


DRAFTSMAN, ow. 119 


ENGINEER’S EQUIPMENT CO. (iInc.) Chicago 


a Please Mention Popular Mechanics 
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AUTOMOBILES 


GUARANTEED 5,000 miles without punc- 
ture. If your tires are oid, don’t throw 
them away, or you'll throw away $50 to 
$200. With Durable Treads we give you a 
written guarantee for «5,0 les without 
puncture. This is binding, whether your 
tires are new or old, treadworn, rim-cut or 
rut-worn. Write for interesting booklet and 
special discount at once to Colorado Tire 
and Leather Company, 1024-K, Karpen 
Bidg., Chicago, Ill.; 435-K, Golden Gate 
Ave., San_ Francisco, Cal. ; 524-h, West 
34th’ St., New York ‘City; 1344-K, ‘Acoma 
St.. Denver, Colo. 

EMPIRE, Diamond, Ajax, Goodrich, 
United States, Miller, “Michelin casings. 28 
x3, $8.50; 30x3, $8.90; $12.75; 
$2x3%, $13.65; 34x4, $20.5 Other sizes 
accordingly. . $1. 00. extra. Write 
for new bulletin, listing all sizes. The Auto 
Tire Brokerage Co., 1404 Michigan Avenue, 
Chicago, 

MY Kingdom for a Car. 160 acres flue 
Oklahoma land, level, soil black loam, all 
fenced, house, at $20 per acre; worth more, 
but I want a car. What have you in ex- 
change? A, L. Stone, Texline, Tex. 

FORD owners ; wanting five electric lights 
using Ford magneto and storage battery 
(self-contained system), write American 
Battery Company, 1129 Fulton St., Chicago, 

AUTO owners; “‘Silveroid’’ with one rub, 
-plates your bothersome brass lamps. 

d $1. Guaranteed. Money back if_ it 
fails. Peerless Supply_Co., Mifflinburg, Pa. 


FOR sale or trade, , taxicab and two tour- 
ing cars. Will take part cash, part trade. 
What have you? L, C, Hauber, St, Marys, 
Pa. 


FOR Sale—1911 4-passenger Stanley 
Steamer, excellent condition, fully equipped; 
the first $950 takes it. Martin Kennedy, 
Creston, Til 

ELEGANT 5 Pass. Rambler touring Car, 
$275.00, Leitner, 3211 W. North Ave., Chi- 
cago, 

WELDING Work Wanted. Let us make 
you estimates on seamless welded Cylinders, 
Tubes, Tanks, Flanges, Vacuum, and other 
work. Wilkesbarre Welding Co., Wilkes- 
barre, Penn. 


STANLEY Steamer. Fine running order, 
Cheap. Box 30, Fleetville, Pa. 

$135 BUYS two-cylinder shaft-drive run- 
about, condition. guaranteed; worth $300. 
Waverly electric coupe and runabout, $290. 
Need cash. Write Rubel, Louisville, Ky. 


AUTOMOBILES sold on commission: no no 
charge until sold. Write us. Hotel Fur- 
nishing Co., 2738 N. Front St., Philadelphia, 


WILL exchange 48 horse power gasoline 
touring car for good steam car; value, $750, 
Faulkner, 112% Rev Seattle, “Wash, 

TOURING Car. Cc. H.,_ run 2,000 
miles. Good pf $600. John Hoch- 
muth, Box _ 207, Staunton, 


OXYACETYLENE welding “How construct 


and use plant from materials handy. Scale 
drawings, fluxes, formulas, 5%. American, 
Aberdeen, S. 1D 


~ CONSIDER rebuilt and repainted auto- 


mobiles, pleasure and commercial, _ ranging 
in price from $100 to $: or 
Eureka Auto Co., mM, 


bargain list. 
Pa. 


AUTO Snaps. Send for our r big list of 
peegeins in used autos. We have them as 
s $50. Our sheet shows photographs 
ay 60 cars for sale. H, Graham Automobile 
Co.,_1233 Michigan Ave., Chicago. 


THIRTY horse, two-cylinder touring car, 
top, windshield, $200. G, Wills, Canai 


SAVE 40% to 75% on your tires, 28x3, 
30x3, $7. 35: 30x3%, $10.46; 32x34, 
10.96; 34x4, $14.90. ae other size. Ali 
standard - makes You take no chance. 
Printed 2,500- aaile guarantee with every tire. 
Send for folder ‘‘Facts’” Now! State size 
used. Peerless Tire Company, 1588X Broad- 
way, New York. 
npOREDOORS ‘for open front cars. Prices 
A postal will wae particulars. 
Eronomy Service Co., Box 650, Indianapolis, 


“THE How and Why of the Automobile’’ 
—A 200-page book of practical information 
for seekers after the fundamental facts re- 
gtiding the gasoline engine and its appli- 
eation to the motor car. Interesting and 
instructive to both the beginner and the ex- 
ad Bound in full cloth—250 illustra- 

Price, $1 Me- 
Book Dept., Chi 


Classified Advertisements 


Advertisements in this section, 15 cents per word, each insertion, minimum 


10 words, payable in advance. 


To insure ads being inserted under proper class- 


ified head in the August issue, copy must reach this office not later than 


July 1st. 


Popular Mechanics Magazine, Chicago, Jil. 
Your magazine brings us more replies at the least cost than any publi- 


Gentlemen: 


Minneapolis, Minn. 


cation we have used for the past ten years, and we intend to increase the size of our 


advertisement in same and cut some of the others we have been using. 


Not only do we 


get the most replies from your magazine, but the customers are of the spending class, 
which accounts for us not wishing to miss an issue of your magazine; and should we 


not get our copy to you in time any issue, run the same copy as in latest issue, and we 


will remit at once. 


Yours very truly, 


(Signed) EAGLE MAGIC COMPANY. 


BROKEN Cylinders and Crankcases— 
Scud them to be made good as new at 
fraction of replacement cost. Scored cyl- 
inder repaired, $12. No new piston and 
rings required because bore is not enlarged. 
Where cylinders are worm (not scored from 
leose wrist pin) reboring is only remedy. 
We do it expertly. Write for complete in- 
fermation and estimates. Waterbury Weld 
Company, Waterbury, Conn. 

MUST eell my Keo five passenger tour- 
ing, elegantly equipped and oe in evry 
way. $175. Dr. Spillane, 248 East 119th 
St., New York ty. 


AUTOMOBILES. I have all makes o1 

my list, runabouts, $50 up; Touring Cars, 
$75 up: all guaranteed and shipped freight 
repaid, send for my list before purchasing. 
tno 213 West 125th St., New York 


AUTOMOBILE SUPPLIES 


NEW 30 H. P. engine, $100. Unit spark- 
ing system, $10.. Two 36x3% Goodyear 
tires, $20. Two 36x3% wheels, $20. Two 
30x3% wheels, $10. Rear axle complete, 
*. Front axle, $7. Low tension magneto, 
8. New runabout top, $10. Radiator, 
$10. Steering post, $5. Ten-inch search- 
light and generator, $10. Chesney L, Jones, 
Haskell 

NEW Liquid Puncture-Proof “‘Fibro- Vac” 
cures all punctures perfectly. I sell the 
formula. Send today for valuable informa- 
tion. H. L. Miller, Evaec Chemical Co., 
Marietta, Ga. Formulas for all automobile 
specialties, 


FORD Owners! Stop wasting money. We 
send free 24-page complete manual for refer- 
ence on Ford cars. It’s yours for the ask- 
ing. Specialty Auto Parts Co., 15 Beekman 
¥. 

FOR Ford Headlights—Abco Lite-Con- 
troller, $3. Prevents burn-outs. Helps mag- 
neto. American Battery Co., 1153 Fulton 
St., Chicago. 


HIGH duty whistle for automobiles and 
mestenepaias. Attached at spark plug. $6 
Buell Auto Company, 6050 Cottage Grove 
Ave., Chicago, 

FORD Owners! Dealers! Write today for 
bargain sheet of 25 Ford necessities = 
patented specialties. You need “Cra 
lock.’” H. Coulson Fairchild, Manufacturer 
and Patentee, _Maplewood, N, J 


CYLINDERS rebored or $7 to 
$11, including piston, 8 rings. Sterling 
Engine Co., 331 8. Clinton St., Chicago, 


KEROSE NE For Automobiles—Our new 
Model B. uses successfully half and half 
mixture lowest grades kerosene and gaso- 
line. Satisfaction guaranteed or money re- 


funded. Greatly increased power, very slow 
speed on high. Starts easy at Zero. Special 
Agents’ prices. Dep't. P. M. The Air- 


Friction Carburetor Co., . Dayton, Ohio. 


BIG money _Yulcanizing at home. Easy 
learned. Book 25c. Vanderpocl’s, Spring- 
field, O. 

NEW Pressed Steel Frames, 34x103”, each 
$10. Automobile boilers bought, sold and 
repaired. New 3 ton chassis and wheels 
$100. Lucas & Son, _Bridgeport, Conn. 


TIRES. New, Makes.” 28x3 
—$7.20—Tube, -65—$2.40; 

~$11—$3.50; “$12—$3.60: 

17.25—$4.75, Other sizes, prices 
cordingly. Write for complete catalog. 
10% with order, Balance C.0.D Exam- 
ination allowed. Para Auto Tire Cvo., 


417 Mic higan 4 Ave.. 


_ Chicago, Tl 


STEAM auto boilers” bought, sold and re 
paired, J. L. Lucas, Ro, 2 Fox 8&t., 
Bridg geport. Conn. 

FORD Owners, Standard Master Vi- 
brators, $12. Junior Master Vibrators, $8. 
Head- Light Controllers, $12, Life Guar- 
antee, Absolutely the most efficient Master 
Vibrator on the market. J. & B. Mfg 
Sales Co., 1777 Broadway, New York. (Sold 
by all jobbers, ) 


GASOLINE Engine Trouble Chart—a sec- 
tional view showing clearly all parts of a 
typical four-cylinder gasoline engine of the 
four-cycle type and outlining distinctly all 
parts liable to give trouble. Also details 
the derangements apt to interfere with 
smooth engine operation. Invaluable to 
motorists. Size, 25x38 inches. Mailed on 
receipt of 25 cents by Popular Mechanics 
Look Dept.. 318 W. Washington St., Chicago, 

MAGNETOS Wanted—Will pay cash for 
new or used magnetos. Pellets Magneto 
Exchange, 1463 Michigan Ave., Chicago, Ill. 


“Is the Finish on Your Car Dull? Apply 
Boyer’s Automobile Re-Finisher to your 
Automobile today. Tomorrow it will look 
as though it just came from the factory. 
Finest thing in the world for dull hoods. 
One application lasts a year. Particulars 
free. Boyer Chemical Laboratery vo., 11 
FE. Michigan St., Chicago 
GET Busy Sale—Large Automobile factory 
purchased outright. Everything at a price. 
Must move at once. Axles, Radiators, Steer- 
ing Gears, Magnetos, ete. Anything and 
everything. Send for bargain list. Puritan 
Machine Company, 417 Lafayette Blvd., 
Detroit. Mich 

FOR Sale Cheap. Complete equipment of 
automobile repair shop including 18-inch 
x8 foot Hendey lathe, drill press, grinder, 
small tools, gasoline engine,  shafting. 
hangers, pulleys and belting. All in good 
condition. Address G. B. H., 818 4th St, 


Three Rivers, Mich, 


MOTORCYCLES, BICYCLES & SUPPLIES 


BARGAINS in motorcycles, supplies and 
slightly used motorcycles. makes at 
lowest prices. Write today for my price 
slashing bargain list. Write today, don't 
put it off another minute for it means dol- 
lars saved. Jewell E. Pierce, Magnolia, 

200 MOTORCYCLES, 
guaranteed for season, $50, 
sories; heavy carrier, headlight, $ 
Speedometer, s18; tires, $5. Chicago Motor- 
eycle Works, 738 Sheridan Rd., Chicago 

109 MOTORC YCLES, Standard makes. 
condition guaranteed. $50 to $175. Sup- 
plies; Headlight, $3; Carrier, $3: Speed- 
ometer, $10; Tires, $4.50. Leitner, 5211 
North Ave., Chicago, 

FREE— Largest Bicycle and Motorcycle 
Catalog in the South. Geo, W. Beardsley. 

FOR Sale or x Exchange. Motorcycle 
Pressler, 1726 Armitage Ave., Chicago. II! 

~PRADE for motorcycle auto engine, 50 
h.p._G, _H. Jones, Salisbury, 

~MOTORCE YCLE bargain. 


Must sell. Be 
quick, Henry Pruett, Ottawa, _ 


“INDIAN Mag, $65; Merkel, , $50; Haver- 
ford Mag, $75; Reading Standard Mag. 
$85; Emblem Mag, $85; R. 8S. Twin Mag, 
$50: Merkel Twin Mag, $100, 2121 N. 
Broad St., Philadelphia, Pa, 


Standerd 
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FOR Sale—1913 Model, Motorcycles and 
Motorboats at bargain prices, all makes, 
brand new machines, on easy monthly pay- 
ment plan. Get our proposition before buy- 
ing or you will regret it; also bargains in 
used 3 Motorcycles. Write us today. Enclose 
stamp for reply. Address Lock Box 11, 
Trenton, Mich. 

$175. BUYS 
run 250 miles. 
miles, 1913 
roeville, O. 

$35 AND Up—Motorcycles, all 
Indians, Excelsiors, Harley-Davidsons, De 
Luxe, Thors. Send for big list. H, Graham 
Automobile Company, 1233 Michigan Ave., 
Chicago, 

1912 HARLEY-DAVIDSON 


“Thor” Five, 1913 
il Excelsior Seven, 
model, $215. 


model, 
run 5 
Cc, F. Hess, Mon- 


makes— 


single, $160. 


Splendid condition. Wm. Lauterbach, Men- 
dota, Til. 

BICYCLES = up. Tandems $10.  Me- 
Dougald, 1118 N. Clark, Chicago, 


INDIAN Sisters yele cheap for cash. Seut 
on trial. Frank Payne, Rosedale, Kans. 

~ MOTORCYCLES, all makes, largest stock, 
and lowest prices. Marshes, $20 up; In- 
dians, $20 up. All guaranteed. Shipped 
freight prepaid. Send for my large illus- 
trated catalogue before purchasing. 
King, Automobile Broker, 208 West 125th 
St.. New_York City. 

MOTORCYCL ES Cheap. Big clearance 
sale of new and second hand machines, ask 


for list “‘M’’ just out. American Motor 
o., 2724 Michigan Ave., Chicago. Ill. 

BIG bargains in good motorcycles we 
have taken in exchange on new ones. Send 
for special bargain list. Shaw Mfg. Co., 
Galesburg, Kansas. 

MOTORCYCLE Tire Jimmy, $1. Takes 
tire seconds; puts on tire twenty 

nds. in tool box. Booklet free. 

Tire Jimmy °Co.., St, Marys, Ohio. 


A-B-C of the Motoreycle—250 page 
“Show book for owners and opera- 
tors of motorcycles. Fully illustrated, cloth 
binding. Price $1, postpaid. Popular 
Mechanics Book Dept., 318 W. Washington 
St.. Chicago. 

WANTED—Second hand motorcycles for 
cash, Send and lowest price. 
Harry R. Geer Co, 88 McLaran Ave., 
St. Louis, Mo. 

% price 


MOTORCYCLES and Bicycles 
t Motorcycles $50 


makes. 
; bicycles $5 to $25. Get list today. 
Brown Music Co., 9119 Commercial Ave., 
Chicago. 

WE want you to have our 1913 Mo- 
torcycle Supply Catalog. Ask for Catalog 
14. Give the name of the motorcycle you 
ride and ask for the Yellow Sheet. Save 
money by getting acquainted with us. 
Saufley Supply Company, Kansas City, Mo. 


MOTORCYCLES, all makes rebuilt, guar- 
anteed good as new. Indians, Harleys, 
celsiors. Kultures, 
to $100. Tires $3 to $6. 
Pek, dealers’ profits. Deninger Cycle Co., 
Rochester, N. Y. 

BIG bargains in second-hand motorcycles, 
$25 up. Indians. Harleys, Thors, Excelsiors 
and Merkles. Write for descriptions. How- 
ard A. French & Co.. Baltimore, Md. 

DON’T buy a Bicycle Motor Attachment 
until you get our catalog and prices. Shaw 
Mfg. ‘o., Dept. Galesburg. Kansas. 


AERONAUTICS 


TURNBUCKLES, 5%c; Sockets, 9c; 
Wheels. $6.25. Everything else proportion: 
ate. The ed 


re’s a reason. Get it. 
stamps bring world’s largest 
catalogue. 
cago, 


CURTISS f flying boat, 


seroneutic al 
Heath Aerial Vehicle Co., Chi- 


three-foot 


Model. 
Plan and . ~ 25e. Idea] Aeroplane 
or! 


Co., New 

AERIAL Age magazine sample for ten 
=. stamps. Address, 132 Auditorium, 
“hica: 


CURTISS Type Biplane for sale. Par- 
ticulars and photo free. Tom Brewer, Carl 
Junction, Mo. 

AEROPLANE, greatest invention, perfect 
stability, comfortable, safe. patented. Fame 
and interest for investing about $16.000 


to build first machine. John Jirasek, Cedar 
Rapids, Towa. 
COMPLETE Plan, drawn to scale, with 


concise instructions for eee a 3 
Other 
Set 


ot 0 pp. Model Supply Catalog, 
Se. Ideal, Aeroplane Co., 82% West Broad- 


BUILDING and Flying an Aeroplane— 
160-page handbook covering the building of 
small models and full sized gliders and 
machines. In bot 


Fully illustrated_with 
detail drawings. Price, $1 postpaid. Popu- 
lar Mechanies Book Dept., 318 W. Wash- 
ington St., Chicago. 


HOW To Make a Biplane Glider—Our 
book ‘‘Amateur Mechanics No. 2’’ contains 
@ complete detailed description of how to 

k, 


make one. tice of 25e postpaid. 
Popular Mechanics Book Dept., 318 W. 
Washington St.. Chicago. 

CHICAGO Aero Works, 145 N. Wabash 


Ave. Catalog for stamp. 


BOOKS AND PERIODICALS 


NEWEST, best 
technical books, 


mechanical, electrical, 
suitable any trade or pro- 
fession. Clear, instructive, easily under- 
stood books, for home study. Catalogues 
free. Mention trade or subject interests you, 
5, ome, 2441 Post St., San Francisco, 
‘al. 


new 


BIND your magazines with our 
binder. Just what you want. Postpaid. 
1.50. Auburn Supply Co., 7745 F, Peoria 


St., Chicago. 
HOW to Run a Lathe. A 5 


book 
for 10 cents postpaid. §S. B. Lathe Works, 


South Bend, Ind. 

FASCINATING books and pleasing pic- 
tures; samples, 10c. Curtis, L4, Englewood, 

3,000 RECIPES, Formulas, 40c. Road- 


man’s Guide, 100 Money-making schemes, 
25e. Scientific Book Shop, Syracuse, N. Y. 


DON’T Buy That Book. We loan stand- 
ard books by mail. You can buy or re- 
turn them. We plan short courses of read- 
ing for you free. Self-help; business; health; 


house, home and field; economic and social 
problems; books for writers and speakers; 
religion, science, etc. Lists and bi-weekly 


Library Critic on 


request. State subjects 
in which interested. 


Oriental Esoteric Li- 


brary, 119, Washington, Dd. 

BALZAC: You should own a set of this 
wonderful writer. Now is the best time for 
you to buy a fine edition at a very low 
price. Write T. Sutton, 2046 Sher- 
wood Ave., Louisville, Ky 

NEW Book, ‘‘Jane,”’ loc. Catalogue of 
books and den pictures free. Bond Pub. 
Co., A, 5, Columbus, 0. 


READ ‘‘Cleopatra,’’ 25c. 
Paul Duff, 2713 Mozart, 

3000 SELECTED Pictures for $3. A 
Panorama of World Events. _ Political— 
Industrial—Social—Humorous—Tragic — all 
of intense human interest. A wonderful 
collection of 3,000 cartoons reproduced 
from the newspapers of the United States, 
Canada, Mexico, Cuba and the cities of 
the Old World, has been made by Car- 
toons magazine from more than one hun- 
dred and fifty thousand published cartoons, 


Catalogue 2c. 
Chicago. 


and, bound in an artistic and durable 
cover, are now ready for your ree table. 
Vol. I, Jan.-June, 1912—$1. Vo July- 
Dec., 1912--$1. Vol. III, Jan. tay, 1913 

$1. Cartoons, 318 W. Washington St., 


Chicago, 


FREE—Descriptive list of world’s most 
popular fiction priced at 50 cents per vol- 
ume. Write for list to-day. Popular Me- 
Dept., 318 W. Washington 
C 


aaa questions and answers for 


license, obson, for twenty-five cents, 
postpaid. Send stamps. Reilly’s Book Store, 
Thirteenth, above Cherry, Philadelphia, P Pa. 


GAS for power is taking the place of 
steam for reasons of economy. Learn all 
about this great change by reading our new 
non-technical book on this subject, written 
by a first-class authority for the practical 


man. 192 pages, profusely illustrated, 
cloth binding. Price, $1 postpaid. Pop- 
ular Mechanics Book Dept., Chicago. 


“METAL Spinning’ is the name of the 
only beok published on this interesting art. 
A concise working manual both for those 
who desire to spin metal as an art recrea- 


tion and to follow this work - a_ trade. 
80 pages. 33 illustrations. 50 cents 
postpaid. Popular Mechanics Book Dept., 
Chicago. 

SHOP Notes—Many valuable kinds for 
blacksmiths are contained in our. series 
of Shop Notes books, % volumes, 50c_each 
—— for $4.50 per set prepaid. Popu- 

Mechanics 318 W. Wash- 


ington St., Chic 


POPULAR MECHANICS ADVERTISING SECTION 


EDUCATIONAL AND INSTRUCTION 


STENOGRAPHY of the English, Spanish, 
and German languages, Typewriting, Book- 


keeping, Mechanical Draftin and D 
taught by correspondence. Ler cost = 
liberal terms. Free trial lessons given, Ad- 
dress The Vespucio Academy, Correspond- 
Cuba, Dept., Calle San Rafael 70, Havana, 
“LET nobody step on you. You have 
enough ability, but you often lack of Pere 
sonal Influence. Develop more Influence 


about yourself, and you will be a king in 
your community. Particulars free. Bruno 
LaVogue, Box 1046, _ Pittsburgh, _ Pa 
SHORTHAND Correspondence | Course by by 
world’s greatest living court reporter; makes 
beginners and dissatisfied stenographers ex- 


pert. Booklet 10 free. Osgoodby & 
Stenography, Rochester, N. Y. 
COURSES by Mail: Civil Service, Nor- 


mal, Academic 

and Engineering. 
arship,’” apply 
Ohio, 

YOUNG ambitious m men, look ahead. Let 
me put you right. <A complete, practical 
course in Show Card Writing, never offered 
under $25, at $5. Write now for circular. 
wis’ Lashell, 429 Sycamore St., Milwaukee, 


Business, Law, Real Estate, 
For ‘‘Free Tuition Schol- 
Carnegie College, Rogers, 


~ LEARN practical show card lettering by 
mail. Money maker; catalogue free. 
dress_Thompson School, Pontiac, Mich. 
UNCLE Sam is a liberal employer. Qual- 
ify for a Government position. We prepare 
you by mail for any Civil Service Exami- 
nation. Write today for free Booklet 32, 
ae Civil Service School, Washington, 


MAKE money writing for mechanical and 
electrical magazines. Will teach you bow 
to edit your articles and tell you how tc 
sell them. Enclose dime (no triflers want- 
ed) for my plan. Address, Technical Edi- 
tor, Room 9, Evening Wisconsin Bildg., 
Milwaukee, Wis. _ 

STOP Forgetting. Memory can be per- 
fected by my simple Home method. 
to master. Send 50c for it prepaid now. 
Particulars free. H. McKnight Co., 3736 
Rokeby St.. Chicago, Tl 


$25.00 CROSS Real Estate Course, $1. 
Satisfaction guaranteed. pectus, testi- 
monials, etc., 4c. Healy, 1401 Wall, 
Joplin, Mo. 

SEND 25c¢ and learn to develop your 
strength without Miss A, A, 
Banner, Station R., N. Y¥. City. 


FREE Pen and Journal. I teach business 
writing with great success by mail. F. B. 
Courtney, Box A-492, Detroit. Mich. 

FREE illustrations beautiful art casts, 
interior, exterior decorations, garden fur- 
riture, statuary, with particulars of 
structions in ee and casting Concrete, 


Plaster, rtificial marble, composition, 
Paper-mache, Marble dust, etc. (orna- 
mental form). Making elastic and rigid 


moulds, casting from life, stuccoing frame 
buildings, modeling, coloring, gilding. bur- 
nishing. Mahler, 117 Russell St., Brooklyn, 
New York. 


CROSS Real Estate Course $3. George 
Winstel. 1624 Pleasant St., Cincinnati. 0. 

HEALTH and Success for You if you 
follow advice given in two 72-page book- 
lets which we will send you upon receipt 
of six two-cent stamps and the addresses 
of five young men likely to be interested 


in them. Interesting circulars free upon 
request. Address, Success Supply Co., 
1416 Market St., Hannibal. Mo. 


Wwoop- Working for Amateur Craftsmen— 
128-page book, profusely illustrated, giving 
every essential step in wood-working. Valu- 
able for either self-instruction or for use in 
manual training courses. Cloth, 50 cents, 
postpaid. Popular Mechanics Book Dept., 
Chicago. 

YOU can write 100 words a minute with- 
out knowing Shorthand. My new met 
Abbreviated Longhand. 
simplest shorthand, 
thousan 


than the 
tried and approved by 

Your money back if not de- 
Sample lesson 20c. Full particu- 
free. Write today. A. B. Weaver, 
Reporter, Dept. C., Buffalo, N A 


OFFICE EQUIPMENT 


RUBBER Stamps—All kinds, Catalogue 
free. Agents wanted. Ashland Stamp 
Works. Ashland. Ohio. 

RUBBER Stamp—Name,_ business. ad- 
dress, with inked pad, 30c: catalog °. 
Pop. Durham Co., Corry, Pa. 


Court 
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TRADE SCHOOLS 


AUTO Instruction—$25. Now is 
time. Enter this desirable ‘profession. Enroll 
in classes now forming. We positively 
guarantee to qualify you for a fine paying 

ition. By our ‘Simplified System’”’ you 

arn better, quicker and without 
Costliest cars and equipments used. Yo 

have no idea how much practical know! 
edge and efficiency you will miss if you 
fail to take our course in preference to 
any other. The Press, Labor Union, and 
Reputable Auto Manufacturers endorse our 


girls,” 24 beauty 
poses, 1 Curtis, 75, Englewood, Chicago. 


TaEDe of Notable and Historic places 
in Ireland, England, Scotland. Catalog 
and sample card, for 5 cents, stamps, any 
country. Strain, The Lighthouse, Belfast, 
Ireland. 

A. Banner, Station ‘R,’ Y. City, 


IF you really want to exchange post 
cards, try our splendid club. Lists circu- 
late in many countries. Membership, 10c, 
Halcyon Club, Box 133, Erie, Pa. 


Miss A. 


VIEW Camera and outfit, cost 
$90. Best offer over $40 takes ‘both, or 


write, Des Moines View Company, Des 
Moines, Iowa. 

COLOR Photography—Print your land- 
scape in colors. Send stamps for par- 
Rud. Isenman, 385 Bergen 

ewar' 


films, be. 3 for 25c. P. O, Box 4002, 
Philadelphia, Pa, 

PRODUCE beautiful, waterproof, 
parent photos on glass, chinaware, watch 
cases, etc. Make photo sofa pillows, neck- 
ties, magic disappearing photos and other 
novelties: 8 complete formulas 25c. P. Ben- 
son, Stewartville, Minn. 


trans- 


methods of instruction. 12,000 of New 
York’s most successful chauffeurs were YOU'LL get cards from | everywhere. 
graduated and placed by us. Day and —o 10c. Idaho Card Exchange, 
evening classes Automobile ept. K, Box 906, Boise, Idaho. 
Brokerage Co., 1716 Michigan Ave., neer 

A, 2nd Floor, Chicago, Tl, MOTION PICTURES 
WOLVERINE Automobile College, 940-2 | MOTION picture plays w . 
Jefferson Ave., Detroit, Michigan. Send f write them. experieice 
catalogue of the best equipped and most needed. Big demand 


successful institution in the country. 


“MAKE $5 to $8 a day as skilled Elec- 
trician, Plumber, Draftsman, Bricklayer, 
Moving Picture Operator. We teach you 
in short time at small expense, profitable 
trades. Free employment bureau places 
graduates in good jobs. Special limited 
offer now. Write at once for catalogue and 
full particulars—no obligations. oe 819Y, 
_ National Trade School, 51 E. Illinois 

Chicago, 
oe Typewriters pays big money. 
ly learned. Send for proof, A. H. 
Pike, Buffalo, 


and good p De- 
tails free. Ass’d P. Schools, bor ‘Sheri- 


dan Rd., Chicago. 


$35.00 PROFIT Nightly—Moving Picture 
Business—small capital starts you, no ex- 
perience needed. We teach you and fur- 
nish everything. Ralph J, Golsen, 65 E. 
46th St., Chicago, Dept. M. 

MOVING Picture Outfits bought and sold. 
Bargain list. National Employment Co., 
Duluth, Minn. 


= Sale—Moving picture film, from %c 


$35 PAYS for a complete, unlimited, prac- 
tical course in automobile driving and re- 


to per foot, with posters. Davenport 
Film Exchange, Davenport, Iowa, 
WRITE Motion Picture Plays. Anyone, 


anywhere can do this work. 


TRIAL Offer—To introduce Instanto de- 
veloping paper to amateurs, manufacturer 
will send prepaid one full gross ix or 
smaller and % gross Postals for $1. Me- 
sults guaranteed. The Photo Products Co. 
(Dept. J.), 6100 La Salle Street, Chicago. 


SAVED, Beck’s Perfect Developer 
produces finest results, develops papers anc 
films. Used by thousands everywhere. 3c 
worth more developer than other brands for 
@ quarter. Five packages by mail 25c. 
M. Beck, Ft. Wayne, Ind. 


SEPIA postcards printed off any 
mples and price list. La Moille Post- 

card Works, Box A, La Moille, Til. — 


MONEY in Photography. I start ama- 
teurs making money at home taking por- 
traits become professionals. Studio secrets, 
retouching, etc., fully explained. Wells’ 
Studio, East Liverpool, Ohio. 


size 


~ pp AHS _. — big money. Send 10c for instructions, Tells EXPERT amateur finishing; films devel- 
G ti tisfaction or will refund your nd wanted and how to write them, Ad- | oped, l0c prints 3%x5% or smaller, 4c; 
earan = — i lasses, Call or dress, Dempsey, 711 Boyd Avenue, Wood- | postal cards, 5c. Quickest returns, J. A. 
pet haven, New_York. Roden, 7808 Greenwood Ave., Chicago. 
gineering, Calumet 4407, 1452 Michigan GO into the Moving Picture Business. FILMS developed. ee a roll, any size; 
Ave.. Chicago we will start with complete outfit. 4c. 

M OBILE Sch You learn with st Machine, ms, and supplies, on the it me produce clearer p‘c- 
— superintendence. of | Payment Plan. Want to make Big money? | tures. Ray's Studio, Asheville, N. C. 


the best instructors obtainable at the Chi- 
caro School of Motoring. Write for par- 
tiulars. The F. E. Edwards Automobile 
School & Motor College, Dept. B., 1429 
8S. Wabash Ave., Chicago, Ill. Phone Calu- 
met 3684. 


PICTURES AND POSTCARDS 


ART Studies From Life. 
Girls, real 


Lovely Women, 
three for 


pleased. King Co., 
Andover, Ohio. 

OUR club has members in China, Japan, 

Switzerland Norway, etc., who would like 

to exchange post cards with you. Mem- 

p 10c. Elite Exchange, R, 15, 3827 

No 44th Ct., Chicago. 


EXCHANGE Post Cards. 


Dept., 2800, P. M., 


Join our joily 


elub, the very best. New and different. 
Many members. 10c membership. Jolly 
Card Exchange, Box 132, Decatur, Ind. 
200 scenics. 


HAWAIIAN Hula | 
m, 25c; 100, $1.2 
Seas Curio’ Co., 


3,000 SELECTED Pictures for $3. <A 
Panorama of World Events.  Political— 
Industrial—Social—Humorous—Tragic -— all 
of intense human interest. A wonderful 
collection of 3,000 cartoons reproduced from 
the newspapers of the United States, Can- 
ada, Mexico, Cuba and the cities of the 
Old World, has been made by Cartoons 
Magazine from more t one hundred 
fifty thousand pubjished cartoons, and, 
bound ia, an artistic and durable cover, are 
now ready for your library table. Vo 1. 1, 
Jan.-June, 1912—$1. Vol. II, July-Dec., 
1912—$1. Vol. III, Jan.-May, 1913—$1. 
Cartoons, 318 W. . Washington St., “hicago. 


~ STAGE Beauty Poses. Four entrancing 
full-length Stage Beauty Poses, in_ colors, 
fourteen inches high, and twenty life-like 
illustrations of other poses, etc., only 10c. 
(Stamps will Gordon Art Dept. 
P, New York C 


HAVE 
cards from all Membership, 10c. 
Exchange, 227 W, 1?th St., Waterloo, Towa. 


RECEIVE postcards from new acquaint- 
ances everywhere. Membership, 10c. Cow- 
boy Club, Louise, Texas. 


Hawaii & South 


Receive post 


Write for free Catalogue. Dearborn Novelty 
Co., Dept. P., 537 S. Dearborn St., Chicago. 


WRITE Moving Picture Plays. $10 to 
$100 each. Constant demand. Devote all 
or spare time. Experience, literary ability 
or correspondence course unnecessary. De- 
tails free. Atlas Publishing Co., 304 
Atlas Bank Blidg., Cincinnati. Ohio. 


WRITE moving picture plots. 
We will show you how. 


jood pay. 
Ripless Co., Rrock- 


TRANSPHOGRAPHY—tThe science of re- 


producing colored transparent — hs 
on watch dials, chinaware, met etc. ig 
profits. Write, Greenhalgh, ” g16- 58th, 
Brooklyn, N. Y. 

PHOTO Post —. made from your 
films, 4c each; 35¢ doz Films developed, 
10c roll. W. H. Luec nt. "2035 Wilmot Ave., 


Chicago. 
PHOTOGRAPHERS, 


rofessional or am- 


ton, Mass. ateurs, to handle a high-grade photo prop- 
you $1,500 yearly. Steady 
employment. Vrite quick for particulars. 
CAMERAS AND PHOTO SUPPLIES United Photo Cutlery Co., Canton, Ohio. 
PHOTO Supplies by Mail—We develop KODAK Films Developed, 10c per roll. 
Free all films bought from us. Otherwise | any size. Prompt ex given mail or- 
developing, 10c¢ per roll. Prints, 3, 4, 5c. ders. Prints 34235 to 3%x4%, 3c; 4x5 
Write for descriptive circulars. Camera to 3%x5%, 4c. “MI. Manning, Box B, 
Shop, 17 Fast Main St.. Marshalltown, Ta. 1062 Third = ‘New York City. 


DEVELOPING, ten cents roll, any size. 
Prints, 4x5 and post cards, four cents. All 
smaller sizes, three cents. 8x10 enlarge- 


ments, forty cents. O. E, McLaughlin, 
Detroit, Mich, 
THE Eurynar, finest double Anastigmat 


in world; prices low; guaranteed satisfac- 
tion. Send, for circular. c. J. Lafbury 
Co., 305 North Fifth Ave., Chicago. 


NEW Goerz postcard camera; cost $95; 
take $65. 1129 School St., Rockford, Tl. 


OUR Studio Method will give you better 
results in developing and printing than you 
have ever had. If you will send one film 
for free sample print we will prove it. 
Address all work to Lansing Studio, Box 
1485, Springfield, Mass. 


FOR Sale-—2A Eastman Kodak 4%x2%. 

carrying case included. $10 takes 

Address Owner, 902 Diversey Bivd., 
Citcago. 


TAKE and Make Your Own Photographs— 
2%x4% Camera, Automatic Shutter, De- 
veloping outfit, Chemicals, etc., complete, 
sent prepaid anywhere in the U, 8S. upon 
receipt of $5. Camera Shop, 17 E, Main 
St.. Marshalltown, Ia, 


KODAK Films Developed Free. All prints 
to 5x7 size, 40 cts. doz. 20 years’ experi- 
ence. Davidson, 15 McVickers Theatre, 
Chicago, 


KODAK rolls developed, 10c. 
POSTALS—Just Girls; 10 nifty poses 12c. | finished “in squeegee gloss,” 2c. We make 
Bailey, 110 Maple, Napanoch, oe Lum Fleming, Box 771, Dal- 

as ‘exas. 


WHOLESALE post cards, somethin 
$1.05 1.000; 36 samples, 10c. Lan man, 
422 Third Ave., New York. 


SEND ten — for pointers on Kodak 
cture finishing. J, M. Dodds, 931 Mary- 
nd Ave., New Castle, 


KODAKERS—A very special offer. Send 
and six exposure roll and 30c for develop- 
ing, and six fine velvet prints—one beauti- 
fully hand-colored. Booklet and sample 
free. Kamera Shop, 179 Auditorium, Chi- 
cago. 

PHOTOGRAPHS wanted by 
I'll find a buyer for all prints I deem 
worthy of publication. Send your — on 
a postal for leaflet of_ instruction. 


8. 
Dudley, Expert,. Box G, 
Philadelphia, Pa. 


WE _ buy, “sell 


publishers. 


and exchange. Bargains 
in Microscopes, Telescopes, Binoculars, 
Cameras, etc. ist sent. Kahn 
& Son, Opticians, No. 54 John St., New 
York. Established 62 years. 


FOR ADVERTISERS 


I WANT to send you proof of the won- 
derful pulling power of Popular Mechanics 
classified pages. whe your proposition’? 


Write me today. y. Johnson, Classified 
Dept., Popular Mechanics Magazine, 218 
W. Washington St., Chicago. 

YOUR 30 word ad in our 24-page post- 
card magazine lic. Display 50c inch. 
Elite Exchange, 3827 N. Pyirh Court, Chi- 
cago. 

YOUR 20-word ad free next issue if you 
send 25c for year’s subscription. Results 
Pub. Co., Sausalito, Cal. 

David 


SALES Letters that pull orders. 
M. Dane, Portland, Ind. 
ADVERTISE in Barkley’s Medium, lic 
word. Oliver _Barkley, Blairsville, Penn. 
~ YOUE -word advertisement in 100 
monthiy _ magazines, 3 months, $1. Ben- 
nett Co. New York. 


457 East 186th St., 
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BARGAIN Advertising Rate—Just to get 
acquainted. 15 words, one insertion; guar- 
anteed 18,000 copies printed, and one year's 
—. Digest, Grand Rapids, 
ich. 


YOUR twenty word advertisement inserted 
The Acme Advertiser, 10c. Max Janes, 
Joplin, Mo. 

5,000 PAPER Drinking Cups, printed, 
$1.80 per M. Yarroll, New Britain, Conn. 


MUSIC 


SONG Poems Wanted. We have paid 
thousands of dollars to song writers—-send 
us your poems or melodies. Acceptance 
guaranteed if available by largest, most suc- 
cessful concern of the kind. We publish, 
advertise, secure copyright in your name 
and pay 50 per cent if successful. Hun- 
dreds of delighted clients. Write to-day 

ag . Beautiful Illustrated 

and examination of your work—all 

free. Co., 1036 Dugdale Bidg., 
Washingt Cc.” 


SHEET Music Free. To popularize our 
music in your locality, we will mail you, 


name and address and we will mail the 
songs immediately. The Popular Music Li- 
brary, Dept. B, 506-l4th Street, Washing- 
ton, D. C. 

POPULAR Music Free—We_ will send 
beautifully engraved copy of ‘‘Wilson’s In- 
augural March’’ free to anyone sending us 
1% for one month’s trial subscription to 
our famous New Music Library. M. E. 
TveVoll, Mer., Dept, 235, Washington, D.C. 

IF you want to save one-half on all 
your sheet music, send for our price list 
of all the new and standard publications. 
Semple’s Music House, 144 West Ave., 
Norwalk, Conn. 


BUSINESS OPPORTUNITIES 


OPERATE an ee Mail Business,’ 
the Booster way! er Re 
one bona ride publication in the world de- 
voted exclusively to the interests of agents 
and all interested in the Mail Business. 
More people read ‘‘Booster’’ than any other 
trade paper—this alone should convince you 
that today is the day to learn all about 
“‘Booster’’—its money coining suggestions 
and principles. Join our ranks now—let 
aa " put you next to the best money 
making propositions—ones that really get 
You the money! Ten cents will bring two 
copies worth dollars to you. If you don’t 
like it we'll send your dime back. Booster 

i Northwestern Building. Chicago. 

CASH for your business or property. I 
bring buyers and sellers together. Write 
me if you want to buy, sell or exchange 
any kind of business or property. Estab- 
lished 1881. Frank P. Cleveland, 1308 
Adams Express Building, Chicago, Tl. 

MR. Mail-Order Man—Deal with estab- 
lished corporation. Manufacturers and dis- 
tributors. Patented specialties at factory 
prices. Classy proposition. Prospectus free. 
Mississippi Valley Co., Inc., Box M-629, 
Pittsburg, Kansas. 

ORANGE, Texas, ideal location for wood 
creosoting plant. Raw Material for seventy- 
five years. Rail and deep water transporta- 
tion facilities. Write The Orange Com- 
mercial Club, E. W. Anderson, Secretary. 

EARN $7 to $12 daily, restoring faded 
colors in rugs and carpets. Whole or spare 
time. Armenian process. Great demand. 
No capital. Particulars free. Eldred, Dept. 
75, Detroit, Mich. 

I WILL start you in the mail order busi- 
ness. Car make $100 weekly; no canvass- 
ing. Send for free booklet. Greame, Dept. 
M, Scranton, Pa. 


“SKYING With You.’’ the greatest and 
best aviation song, with sweetest melody, 
will be mailed to any plainly given address 
upon receipt of ten cents in coin or stamps, 
Address Sunny-Songs Pub. Co., (Not Inc.), 
Box 373, Chicago, § 

MUSIC—100 copies, all different, music 
and words, for one dollar, or $7 per thou- 
sand. 10c for samples. J. H, Smith, Music 

., Cohoes, N. Y. 

MOST Popular Sheet Music published. 
15e per copy. Two for 2c. Agents wanted. 
Wm, B. Gragg. Somerset, Ky. 


START a Home Business. 
an article in great demand. Large profits. 
Complete instructions, 25c. Circular of 
twelve other money makers free. Advance 
Agency, Box 2792, Boston, Mass. 


START a Cleaning, Dyeing, Pressing =. 
Profitable business can be started on 
small investraent. Write today. Advance 
Agency, Box 2792, Boston, Mass. 

$150 MONTH Guaranteed. - No canvassing 
or mail order phartom. Saves merchants 
$10 month, yet you sell nothing. Box 4, 
fort Seott, Kans, 


Manufacture 


SELL Sheet music—profitable latest song 
particulars l0c. Pop, Durham Co., 

SONG Writers, Attention! We advance 
cash on song-poems. Needham Music House, 
6142 Pierce, St. Louis, Mo. 


FREE! Typewritten story—‘How I estau- 
lished a profitable Mail Order business with 
$5 capital,”” and literature used. Send 
12c for dollar book this party sold. P. 
Rudolph, 304 Northwestern Building, Chi- 
cago, 


ALL the favorite old songs. ~ Words and 
musie complete in book form with at- 
cover; size 74%4x9% inches: good 


alue. Popular 
Mechanics Book Dept., Chicago. 
RAG-TIME Chis playing taught by mail. 


Took free. C tensen, 84 Auditorium 
Bldg., Chicago. 


PIANOS AND MUSICAL INSTRUMENTS 


ELECTRIC Piano bargains; closing out 
business, $85 to $125. Fitted with key- 
boards for Orchestrions 
$250. Send circular. Thirty D. C. 

3. Herman, 1420 Pa. 
Av. N. W., Washington, =. 


VIOLIN for sale cheap. Excellent toned. 
Sent on trial. Miss Bertha Mardise, Route 
5, Rosedale, Kans, 


FOR THE HOME 


“EVER-READY” Dustless Clothes Line 
Reel. Contains 40 ft. strong line, ready for 
instant use in kitchen, laundry, back ar 

paid 60c. Auburn Supply Co., 7745A 
eoria St., Chicago. 

GUARANTEED Monitor Gasoline Self 
Heatng Sad Irons. Two dollars, regular 
price three fifty. Send quick. Argo, For- 
rest, Til. 

GOLD Fish, wo snails, aquariums, 
water plants. Catalogue free. Pioneer 

mt Co., Gold Fish Hatchery, Racine, 


STOP working for others. You can’t 
make $20 a day at a $2 a day job. Don’t 
be a joke. Be a man. H, F. Walker, San 
Antonio, Texas. 

Mail Order Business—My free plans will 
start you. P. Newnham, Waukegan, Ii. 


A CRACKER-JACK, excellent plan— 
other winning ideas free with year’s sub- 
scription to the greatest money-making 
magazine published, 25c. Address Results 
Pub. Co., Sausalito, Cal. 

CELLULOID novelties and sheeting, all 
colors. We develop your ideas. Bachmann 
Bros., Philadelphia, Pa. 

A RED Stamp will bring list &f abso- 
lutely original money-making plans and 
formulas. Get in touch with Taylor Serv- 
ice. Warry H. Taylor, 230 Calyer St., 
Brooklyn, 

USE your spare time to build up a mail 
order business of your own. We A you 
start for a share in profits. 27 rtuni- 
ties. Particulars free. Mutual Opportuni- 
ties Exchange, Buffalo, N. Y. 

HUNDREDS of ways to make money in 
thes mail business. Spare time—small 
capital. Write for free literature now. 
Thos. Cassidy, Grayling, Mich. 

MAKE your own goods—get all the profits; 
complete, staple-specialty . manufacturing 
plans free; one to each city. This is worth 
oe Scott, Box 730, Buffalo, 


MAIL Dealers wanted, to handle estab- 
lished article _ for responsible, successful 
house. Bixby Pt hing Company, Buffalo. 


COUNTRY store, monthly sales $1,000, 
Store 24x56 with hall above; ten-room 
house; stable; two acres: fruit: owner’s 
other business forces immediate sale: $3,000 
takes it, rt cash. Picture of buildings, 
details Of this and scores of other money- 
making stores, shops, mills, hotels, etc. 

“‘Strout’s Business Chances in the Country, - 
a big illustrated catalogue just out. Write 
today for your free copy. E. A. Strout, Sta- 
tion 3043, 1328 Broadway, New York. 


WANTED—A Man of Peculiar Capabil- 
ities and Connections. We want a man of 
extraordinary resources, well acquainted 
among men who are the financial and me- 
chanical heads of the Machinery industry 
to inquire into the feasibility of locating a 
branch factory or establishing a parent com- 
pany to manufacture Machinery or Mechan- 
ical Appliances near Los Angeles. To the 
right man an _ exceptional proposition will 
be offered. Address Secretary, Chamber of 
Commerce, El Segunso, Cal. 

INDEPENDENCE and fortune quickly 
attained in the Manufacturing Mail Order 
business. I furnish Formulas, Manufac- 
turing Processes and Trade Secrets in all 
lines. Sold under positive guarantee: 18 
years’ practical experience. Revision and 
improvement of Formulas and Processes— 
reduction of manufacturing cost—utilization 
of wagte materials, etc., a specialty. Book- 
let, Formula List, and Valuable Informa- 
tion Free. W. L. Cummings, Ph. D., 127 
Standard St., Syracuse, N. Y. 

FOR Saie—An old, well-established South- 
ern school for girls; good opportunity for 
young man; will sell — plant at reason- 
able price, has been gc money-maker and 
has bright prospects for future with right 
man in control. Party has good reasons for 
selling. Want to list with some good 
estate agency. Address Lock Box 15, Bowl- 
ing Green, Va. 


TAKE advantage of Parcel Post. Make 
$15 to $50 weekly: mail order business; 
spare time. We started with practically no 
ge today our business is tremencous, 
We show you how, start you, furnish every- 
thing, guarantee success. experience un- 
necessary. Free booklet tells how to start. 
Coxe, Mer.. Dept. M. B.. Omaha, Nebr. 

ENORMOUS profits. Manufacture golden 
potato wafflettes; new delicacy looks 
waffles, tastes like potato pancakes. %c 
worth potatoes makes 1(c package: machine 
and instructions prepaid, $3.75; samples 10c. 
Wafflette Co., 542 Washington Bivd., Chi- 
cago. 

CANDY—‘How to make money in the 
candy business.”” A splendid and complete 
course, postpaid, 50c. Auburn Supply Co., 
7745 E. Peoria ‘St. Chicago. 

WE start you in_ business, fs 
everything; men and women, $30.00 
$200.00 weekly operating our’ ‘‘New 
tem Specialty Candy Factories,’’ home or 

Op- 


small room anywhere; no canvassing. 
portunity lifetime; booklet free. W. Rags- 
dale Co., East Orange, N. J. 

START a business in spare time. Mail 
order or local. Read our magazine. Plans. 
Tips to agents. Only 10c copy. 3 months 
25c. Prospectus free. ‘‘Lever’’ Mail Trader, 
44 Elizabeth, N. J. 

YOU can print imitation typewritten let- 
ters for about Eight Cents per ‘Thousand! 
Complete instructions, source of supply, alse 
information how you can make money sell- 
ing these instructions, 10c. P. Rocolph, 
304 Northwestern Building, Chicago. 

WRITE Moving Picture Plays. $10 to 
$100 each. Constant demand. Devote all 
or spare time. Experience, literary a 


Atlas Bank Building., Cincinnati, ai 


LEARN Metalizing. Transform (Carna- 
tions, Roses, Butterflies, etc., into exquisite 
jewelry novelties. Pledsant, profitable home 
employment. Dime brings beautiful sample 
pin. P. Benson, Stewartville, Minn. 


RESILVER mirrors and make plenty of 
money. Full instructions, 25c. Auburn 
Supply Co., 7745 C Peoria St., Chicago. 

I MAKE $2,000 annually by newspaper 
correspondence. My book tells what's news, 
how to get it, where to sell. Newspaper 
directory included, fifty cents. Mot 
White, 700 Oneida. Detroit. 


MAKE your own mission furniture at the 
minimum of expense. Our 3 books ‘‘Mis- 
sion Furniture, How to Make It,” Parts 
1, 2 and 3, = in plain, simple language 
just how to make 98 different pieces. Full 
dimensions r—*- drawings and half 
tones or articles. Price, 50 cents 


“START Clothes Cleaning. Dyeing and 
Pressing Shop at home. Men and women 
make big money. Write to Victor E. Co., 
Ottawa, Til. 


CIRCULAR mailing is pleasant, profitable, 
spare time work. I make good, wihiy not 
you? Send 25c for complete instructions. 
G. C. Fenner, Louisville Ky. 


WANTED—Man or woman in every lo- 
eality to start candy kitchen. Best paying 
small business on earth. Few dollars starts 
you. Get away from wage slavery. Write 
for particulars. I. B. Kile, Parsley, W. Va. 


SEND for my booklet. “‘How You Can 
Become Your Own Master,”’ without capital, 
in a business in which there is no compe 
tition. Daugherty, 1236 W. Matison 
St., Chica 


— — 

postage prepaid, three copies of our latest 
songs absolutely free. Just send us your 
| 
paid. Popular Mechanics Book Dept., Chi- ee 
cago. 
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THE Art and Process of Dry Cleaning. 

fascinating and profitable occupation. 
25c postpaid. Auburn Supply Co., 7745 B 
Peoria St., Chicago. 

I HAVE had ten years’ experience and 
have made good in the Mail Order Busi- 
ness; began with $5. Send for free booklet. 
Tells how. Heacock, 5074, Lockport, N. Y. 

YOUR Ad Placed in Thirty Magazines 
that reach good Mail Order Buyers. 
months for 5c per word. A. S. Mankin 
& ©o., Alexandria, Va. 

GOOD Results — Greatest Mail — 
Magazine published; three issues, 
Publishers, 2311 PM, North 43rd ave. 
Chicago. 

AD Bargains—20 words in 100 month- 
lies, $1; 100 weeklies, $2; 20 Sunday papers, 

Life Co., Desk P., ‘St. Louis. 

PATENTABLE ideas wanted—Send for 
$ free books. R. B. Owen, 30 Owen Bidg., 
Wash., D. 

ASK Bode! About buying, selling, ad- 
writing, “‘anything.’’ Get acquainted Now! 
Bode, 561p Main, Hartford, Conn. 

MUSHROOM Cultivation. $10 to $75 
weekly, growing mushrooms in _ cellars, 
Booklet free. Mushroom Farms, 
Hubbard Woods, Illinois. 

START Contracting. Make big money ren- 
ovating and polishing automobiles, hotel, 
tank, bar, store, home furniture, etc. No 
experience needed, no competition, few dol- 
lars sufficient to start. Our polish formula 
& the best existing. Full information for 

itamp. Exposition Specialty Co., 632 
Faight St., San Francisco. 


WE Sell Patents. Established 1900. If 


ou wish to a a new produ to your 
ine, write us. Charles A. S Co., 596 
Central Bldg., Rochester, N. 


AN intelligent person may earn oe 
monthly corresponding for newspapers. No 
canvassing. Send for particulars. Press 
Syndicate. 700 Lockport, N. Y. 

INCORPORATE free; pay expenses; we 

stock for services. Listed Securities 
Co., Elmira, 

MAKE Money Making Concrete Mantels. 
We help you. 100% profit. Our adjustable 
iron forms make any size mantel. Forms 
Think of the thousands of man- 

sold yearly. Write for information. 
Bishop & Gifford, N. Milburn Ave., Bald- 
win, L. L, N. Y. 


MAIL Order Dealers! Advertisers! You 
need our 1913 Advertising Rate Book 
with the latest Dollar-making feature 
“Ads That Pay.’”’ Hot from the presss! 
Gives you cost of Advertising in 2000 
recognized magazines and newspapers, lo- 
cation, circulation, closing dates and other 
useful knowledge. Includes thirty original 

er propositions, winners every 
one of them. A $10,000 investment at 
your service. You can make a legitimate 
profit of 95c on every dollar order. This 
very valuable manual sent prepaid to you 
for 10c. Write now! Dearborn Adver- 
tising Agency. 521 Dearborn St. Chi- 
cago. 


STOP Here! Let me start you in a home 
business that will bring you money every 
day. Experience unnecessary, Spare time. 
No canvassing. I furnish everything and 
uarantee success. Send for proofs. Voor- 
jes. Desk C. R., Omaha, Neb. 


COLLECT money by a sure, epanole. sys- 
tem. Income $1,000 to $5,000 a year. 
Quick results. No capital eT In- 
structive book. “Skilitul Collecting,’’ free. 
National Collectors Ass’n., Long § 
Newark, io. 


WHAT is your success is ours. Start a 
Mail Order Business. Deal direct with 
the Manufacturer. ee coaching, Free 
Warehouse privilege, goods at right prices. 

r Patented Big Profit Mail Order ader 
sold exclusively through our co-workers. 
Great Summer Repeat Order Leader and 
“Tested Co-operative Working Plan 
now ready. Also our Manufacturers’ lim- 
ited Free Coupon Offer. Experience un- 
ge and spare time to start. It will 
Pay you to investigate. Full particulars, 
together with Sworn Statements, and Posi- 
tive Proof. Write M. Pease Mfg. Co. 
36 Pease Bldg., Main St., Buffalo, N. Y. 


AGENTS WANTED 


AGENTS Wanted—Here’s big money for 
you—a@d a stylish nobby suit absolutely 
free. $40 a week easy. Many are mak- 
ing more. Nothing to learn. Nothing to 
buy. Nothing to invest. No capital re- 
quire® We furnish everything free—even 
the suit of stylish clothes you wear. Our 
men are the swell dressers and it doesn’t 
cost them a cent, and they make big money 
every week. Get in now. Now is the time 
for the big money. Your name on a 
postal brings everything free. The hand- 
somest lot of samples of the latest suitings 
you ever looked at to choose your suit 
from. And a book of fashion plates show- 
ing the very latest, nifty, nobby styles; 
also measuring blanks and everything 
needed—all free. We pay expressage on 
everything. Send — postal now—don't 
wait. This is ur chance—grasp it. 
— Woolen Mills Co., Dept. 714, Chi- 


— can make a fortune with this! 
Here’s an article used continually in every 
home, office and business establishment. 
You can sell these users a better product 
for over 200% less than they are paying, 
yet make unusually big profits. The product 
is Concentrated Ink—ink in powdered form 
that makes absolutely the best writing fluid 
on the market today. No matter whether 
you are a house to house canvasser, general 
agent or mail dealer, or what your occupa- 
tion or profession is, with our selling plans 
you can establish a permanent business 
that should net you $50 profit every week! 
Write today for particulars; also ef 
four cents postage, for which one pint 
the best ink you ever used will be speluded 
together with complete details. Ser) Chem- 
ical Laboratories, 3455 North Hamilton, 
Chicago, 


COLLECTIONS 


SLOW accounts, notes, wages, collected 
on percentage anywhere. Satisfied clients, 
bank references. Buren Mercantile Agency, 
Casselton, N. D 

COLLECTIONS: kind, anywhere. 
Commission Great Eastern Mercan- 
tile Agency, New Bedford, Mass. 

COLLECT every dollar yourself. List- 
tested letters save agency commissions. En- 
tire set $1. Review, rtland, Ind. 


OPERATE Hahn's Premium Machines, the 
best seller for cigars and candies. J. Hahn, 
1016 Germantown Ave., Philadelphia, Pa. 

WE help raise capital at once to start 
you in retail, manufacturing, patent, real 
estate, mail-order, or any legitimate busi- 
ness, by means of ‘‘our practical method.”’ 
Particulars free. The Business Aid Co., 
K 504, Detroit, Michigan. 

WOULD you like to own a good-paying 
mail order business? We have a line that 
gets repeat orders all the time. You can 
start in spare time; invest a dollar or two 
a week and soon own a nice business of 
your own; write for particulars. Nadico, 
1664 Belmont Ave., Chicago. 


DUPLICATORS AND DEVICES 


HOW to get a Hektograph that will make 
150 copies in to minutes; letter size, $2. 
Write for circular. Heyer Duplicator Co., 
118 No. La Salle St., Chicago. 


THE Modern Duplicator, made without 
glue or gelatine, is the World’s Standard. 
Fifty to seventy-five exact duplicate copies 
can be made from each one you write or 
draw with pen, pencil or typewriter. $2.40 
o $6.00 according to size. Booklet Free. 
Durkin, Reeves & Co., Mfrs., 339 Fifth 
Ave., Pittsburgh, Pa. 


LET the Parcels Post Help You. Add 
($15 to $25 weekly) to your present salary 
or income. Start during spare time and 
build up a Permanent mail-order businces 

your own. We show you how and help 
you make good. No canvassing. Experi- 
ence unnecessary. The Parcels Post makes 
Success doubly sure. Our new ideas and 
up-to-date plans bring the money. No s0- 
called ‘‘Course of Instruction” to sell. We 
give that free. Write today. 
Mfg. Co., Inc., Dept A, 70 Broadway, 
Buffalo, N. Y. 

INCORPORATE yqur business under Ari- 
zona laws. Cost small. No franchise tax. 
Stockholders exempt from corporate debts. 
Do business anywhere. Laws and forms 
free. Southwestern Securities & Investment 
Company, Box D488, Phoenix, Arizona. 


BIG Profits for You! Manufacture Bar- 
ley Crisp. New_ confection. 
as you lc. Machine, instructions com- 
lete $7.50 prepaid. Send 10c for samples. 
arley Crisp Co., 1605 Hyde St., San 
Frencisco. 

TRIAL Offer: $1 places your 25 A ad 
in 200 different magazines. Send c now. 
Ring's Magazine, Box 13P. Little "silver, 


I WILL start you earning $4 daily at 
home in spare time, silvering mirrors: no 
capital; send for free instructive booklet, 

in a: of operations. G. F. Red- 
mond, Dept. 306, Boston, Mass. 


fence posts; big, increasing demand. We 
show you how. Myland, 2125 N. Front, 
Philadelphia, 


DIAMONDS, WATCHES AND JEWELRY 


GO direct to the diamond importer; buy 
our Genuine Perfect Cut Diamonds at 
97.50 per Carat—the world’s lowest price, 
$52.50 per carat less than any jeweler can 
sell! We guarantee to buy back our dia- 
monds for cash, and allow the full price 
in exchange, any time! Any diamond 
shipped C. O. D. on approval, at our ex- 
pense. Write for he page De Luxe Basch 
Diamond Book Fr See our display ad 
page 143. Daavens | L. Basch & Co., Dept. 
D240. State and Quincy Sts., Chicago. 


TIME and Its Measurement—An unusual 
book, being a readable and instructive his- 
tory of time measurement from the sun dial 
of remote ages down to the clock period and 
the present day. Of interest to everyone 
connected with horology and contains much 
information not available elsewhere. Writ- 
ten by a great authority who has made 
this study a hobby. Price 
ing $1.50 postpaid. 
Book Dept., Chicago. 


BLACKSMITHS 


BLACKSMITHS—Here is your oppor- 
tunity to be an expert blacksmith without 
help as life is short. Try Toy’s Modern 
Methods doing hard jobs easy. Forging 
and welding all kinds of steel solid, and 
tempering and hardening all tools to a 
standard by colored charts. This is real 
information, not theory. All for one dol- 
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lar. Send for free samples. W. M. Toy, 
Sidney, Ohio. 


$1,200 COLD Cash—Made, Paid, Banked 
in 30 days by Stoneman; $15,000 to date. 
Join our famous $1,000 class, which abso- 
lutely insures $1,000 per man, per county. 
Korstad, a farmer, did $2,200 in 14 days. 
Schleichor, a minister, $195 first 12 hours 
after appointment. Ten inexperienced men 
divided $40,000 within 18 months. Strange 
invention startles world. Agents amazed. 
Think what this invention does: Gives 
every home a bathroom with hot and cold 
running water for $6.50. Abolishes plumb- 
ing, water works. Self-heating. No won- 
der Hart sold 16 in 3 hours—$5,000 alto- 
gether; Lodewick 17 first day. Credit given 
—Come now—Investigate. Postal will do. 
Exclusive sale—requires quick action, but 
means $1,000 and more for you. Allen 
Mfg. Co., 3711 Allen Bidg., Toledo, Ohio. 


AGENTS Wanted—Sliding Casters; don’t 
scratch floors; noiseless; saves carpets; 
child can attach; agents selling 10 to 25 
sets every home; hotels, restaurants buy 
gross lots. General agents wanted. Cost 
2%c. Sell for 15ec and 25c a set. Sample 
outfit 4c in stamps. Don’t accept any 
agency until you get . and par- 
ticulars. Convey & Co., 162 N, Dearborn 
St., Chicago, Ill. Dept, 57. 


YOUNG man, would you accept and wear 
a fine tailor-made suit just for showing it 
to your friends? Or Slip-on Raincoat 
Free? Could you use $5 a day for a little 
spare time? Perhaps we can offer you a 
steady job. If you live in a town smaller 
than 10,000 write at once and get beautiful 
samples, styles and this wonderful offer. 
Banner Tailoring Company, Dept, 325, Chi- 
cago. 


AGENTS, drop dead ones. Awake! Grab 
this new invention. Low priced water- 
power home massage machine. 
marvelous, mysterious. New field. Bi 
profits. Sold on moneyback guarantee. 
*“Margwarth sold 5 in 10 minutes; 31 in 
2 days.’ “Parker sells 8 first day.” 
Vaughn, “Your machine has merit. ~ 4 
press 6 «> en. Free information. Black 
stone Co., 722 Meredith Bldg., Toledo, Ohio. 


TAKE advantage of ‘Parcel Post. Make 
$15 to $50 weekly; mail order business; 
spare time. We started with practically no 
capital; today our business is tremendous. 
We show you how, start you, furnish every- 
thing, guarantee success. Experience un- 
necessary. Free booklet tells how to start. 
Coxe, Mer., Dept. M. B., Omaha, Nebr. 


AGENTS—every merchant and professional 
man a prospect. Sell our complete line 
of high quality, low-priced Window Tet- 
ters, Glass Signs, Name-Plates and Wood 
Specialties. Write to us Now for New 48 
page catalogue and Sample Letter—Free. 
Attracto Sign Co., 2655 North Clark 8t., 
hicago, 
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AGENTS Wanted—We want a live man 
in every town to act as a sales manager. 
We want you in your town. Devote your 
spare time to our business and ypu will 
make bigger money than you ever made 
before, Give us all your time and we 
will make you rich. These are facts, not 
promises, $50 a week at the start. Besides, 
a nobby free suit—and all the clothes 
you want at less than wholesale price. 
Wear one of our free suits as an advertise- 
ment and people will flock to you to buy 
a suit like it and you will coin money. 
Get our money making proposition and beau- 
tiful book of samples. Just send a postal 

e pay express charges on every 
Join the live wires—send us a postal 
Paragon Tailoring Co., Dept. 714, 
Chicago. 


BEAUTIFUL Embossed Gold Window 
Letters make 1000%% profit without experi- 
ence. New, easy proposition. Signs always 
needed. Ours last for years. Rock bot- 
tom prices. Essentials to work with mailed 
free. Embossed Letter Co., 235 W, Illi- 
nois St., Chicago. 


WHERE did your money go? Keep track 
of it. Begin any time with our Daily Ex- 
Record, very interesting and com- 
postpaid, 5c. Agents wanted. 
Supply Co., 7745 D Peoria St., 
Chica 


SILVER’S Ten Best Sellers are big busi- 
ness builders for agents. New, novel; every 
home a customer. Immense profits for 
agents act quickly. Write today. 
Co., Dept. M, Clayton, 


nr Agents—Sell Emanel, the world’s 
best Vegetable Toilet Soap. Rapid Seller. 
Big money-maker. Secure Exclusive Agency. 
eens Company, Box 965-C., Pittsburgh, 
a. 


AGEN1S—Our Wonderful Luminous Cru- 
cifix; selling better than ever. Some terri- 
tery still open. Shines all night in darkest 
room. Write for agency Pioneer Portrait 
Company, 1259 W. 63rd St., Chicago. 

SUPERIOR Raincoats. Factory prices. 
Send for samples and particulars. Men and 
women agents wanted. Other valuable in- 
formation. Consult National Bureau of 
Valuable Information, 12 Clay St., Balti- 
more, Md. 


SIGN Letter agents, 


attention: 
now placing on the market the most unique 
line of sign letters ever produced. ices 
are right and large profits can be made, 


We are 


even by beginners. Write at once for in- 
formation and free samples. Southern Sign 

Sigu Letter Co., 125% 8S. Pryor S8t., 
Atlanta, Ga, 

~ GENERAL Agents—« ‘apable of calling on 
big trade themselves and handling can- 
vassers for the house to house and office 
to office business, to sell the newest electric 
specialty on the market; sold everywhere 
there is electricity, in the home, office, 
factory, store, hotel: liberal profits; sales- 
driving sample, weighs a pound; no ex- 
perience or knowledge of electricity re- 
quired; shows how to use one light instead 
of two and get the same results; sells for 
$2.50, $3.50, $5 and saves the purchaser 
an investment of $25. Write for particu'ars 
The Handy Light Co., 156 Handy Light 
Block, Cincinnati, Ohio. 


AGENTS—Both sexes. We manufacture 
and control the fastest selling household 
article ever invented. Exclusive territory 
to general agents. Connolly, 123 Liberty 

New Y 

AGENTS, attention! Try something abso- 
lutely new, just patented. Housewives de- 
lighted, big seller 


Wardac Mfg. Co.. Batavia, 


sell rich-looking imported 36x68 
rugs $1 each. Carter, Tenn., sold 115 in 
four days, his profit $57. You can do as 
well. Write for sample offer and selling 
plan. Sample rug by Parcel Post, pre- 
paid, 98c, A, Condon, Importer, Stonington, 
Maine, 


AGENTS—-Season Here. Tremendous de- 
mand now for Woodward Power Tire Pump. 
test auto accessory. Agents ‘‘cleaning 
up” everywhere. Quick action necessary. 
Get busy! Woodward & Son, Dept, B, 
Bldg.. Toledo, O. 


ED -New invention, Electric Cigar 
Ligne Used on cigar cases. Quick seller 
to Hotels, Drug Stores, Restaurants, Pool 
Halls, Cafes. Big profits. Special offer. 
\rake Mfg, Co., 142 Reed St., Milwaukee, 
Wis. 


AGENTS—Stop selling old worn out lines. 
Something new—Good for $50 a week and 
more. Write for our proposition to ex- 
clusive agents. A. 8S. Shuh, Sales Megr., 
1700 Sycamore St., Cincinnati, 0. 


“AGENTS make 500% profit “selling our 
wuld window letters, novelty signs and 
changeable signs. 800 varieties in enor- 
mous demand. Catalogue free. Sullivan 
Co., 1238 Van Buren St., Chicago, Ill, 


AGENTS—Wonderfully useful invention, 
just out, needed in every man’s and _ boy's 

suit. Sell themselves quickly, 25c. Be the 
tirst in your territory. Address Pokketklip, 
lock Box P-161, E. Orange, N. J. 


AGENTS can make $1,200 this summer. 
Canvassing not necessary. Positively gen- 
‘ine, 10c silver for particulars and manual, 
Caretens-Secretary, 3571 Cortland, Chicago, 
AGENTS—Make $25 a day selling our 
new patented household articles. Reply 

today: exclusive territory. N. C. Manu- 
facturing Co., Dept. 101, 20 W. Lake &t., 
Chicago. 

ONE Million Agents Wanted. Fast sell- 
ers costing 2c, selling 25c, in quantities to 
$50. Every firm needs. Postal brings sam- 
ples. Embossed Co., 235 West Illinois 8t., 
Chicago. 


AGENTS make big money selling our 
new gold letters for office windows, store 
fronts and glass signs. Any one can put 


full particulars. Metallic Sign Letter Co., 
406 N. Clark St., Chicago. 


$25 TO $50 week made easily by men 
and women selling our ‘Combination Self- 
Heating Flat Iron and Stove,”’ needed in 
every home; sells on sight; fine Summer 
specialty. Write quick for full informa- 
tion. Doud Lighting Co., 174-A, North 
Sangamon, Chicago. 


WHEN you sell Feeny Vacuum Cleaners 
you make pleased customers. New principle 
—creates wonderful suction. One general 
agent’s total commissions 1912 were 
$18,498. Write today for our attractive 
= ao tions. Feeny Mfg. Co., D 28, Muncie, 
nd, 


AGENTS—Make $10 to $15 per day sell- 
ing our Automatic Gas Stove Lighter— 
al tely new—-different in every way— 
lasts a HNfetime; be the first one in your 
locality to =. sells in 
every ackus 

Karcher, w. Tilinols St. Chicago, Til. 


I HAVE had ten years’ ee and 
have made good in the Mail Order Busi- 
ness; began with $5. Send for free book- 
let. Tells how. Heacock, 147 Charles St., 
Lockport, 

WILDFIRE Seller for you. 
now. Nine out of ten buy. 


Get in touch 
100 per cent 


profits. Sure repeaters. Write at once for 
particulars. G Vandrey. Truman, 
Minn, 


AGENTS—For Best Vacuum Cleaner, also 
vacuum washers. Mention this paper and 
we return your postage with particulars. 
Cash_B Buyers’ Mfg. Co., Middlebury, Ind. 

~M [AKE and Sell Your Own Goods. Form- 
ulas by Expert Chemists. We obtain your 
Government Serial Number. Catalogue for 
stamp. B Mystic Company, Washington, 

Cc. 


“AG ENTS. A pair of silk hose Free to 
active Agents. State size. Agents wanted 
every town for complete and beautiful 
hosiery line. Large profits. Write today. 
ao, Hosiery Mills, Dept. D, 112 So. 
13th St., Philadelphia, Pa. 

AGENTS wanted quick. Clean, legiti- 
mate, money-making proposition. No space 
for explanations. Write for full particulars 
and exclusive territory. Krueger Mfg, Co., 
Dept, 2A, 167 W_ Washington, Chicago, 

SOLICITORS Both Sexes $2.50 a day 
salary or commission, selling liquid non- 
alcohol flavorings and toilet articles. 
Manufacturers’ Distributing Agency. St. 
Louis, Mo, 


SALESMEN Wanted—For the Help-A- 
Phone. Sells for $3. Salesmen’s profit 
$100 a week and up; instructions in sales- 
manship free. Wolverton Specialty Com- 
pany. Massillon, Ohio, 
AGENTS— $5 daily selling our Handy 
Tool, 12 articles in one. Lightning seller. 
Sample free. Thomas Mfg. Company, 462 
Third St., Dayton, Ohio. 


~AGENTS— 230% profit, Wonderful little 
article. Sells like wildfire. Can be carried 
in pocket. Write at once for free sample. 
H. Mathews, 1962 Third St.. Dayton, Ohio, 

~ SURE snap for agents. Just on —— 
Everyone buys. Repeat orders sure. 
profits. Get in — now. Free details 
Schwartz Bros., Spring Green, Wis. 


“AGENTS or Houses, Grab this. 
New. Just Out. Sample 25 Quick, No 
Pikers. White Distributor, 70 N. Seminary 
St., Galesburg, Til. 

AGENTS—Get our free catalog of fast 
selling household specialties. Murphy's 
Agent Supply Co., No, 11 North Sta., De- 
troit, Mich. 

AGENTS—Every office needs our new In- 
stantaneous Fraction Sample 
50c. Description free. Gardner Mfg. Co., 
803 Turk St., San Francisco, Cal. 

“SIGN Painting Ai Agents: 1000% profit. 
Best and cheapest window letters made. 
Mounted sample free. Success positively 

aranteed. Embossed Letter Co., 235 

Vest Illinois St.. Chicago. 

AGENTS—Best seller to Farmers, Me- 
chanics, Auto oy Daily profits $7 
to $15. mbke Mfg. Co., $01 Newton St., 
Albert Lea, Minn. 


FREE Sample and Agents’ Terms for the 
asking. Men and women everywhere—city, 
town, village, country—sell my toilet neces- 
sity and make big money. Repeat orders 
sure. Territorial managers also 
A side line, spare time or clean up big 
with all your time. Dr. Miller, 1099 Bush- 
wick Ave., Brooklyn, N.Y. 


Do not invest any money in 


AGENTS: 


Sign Letters until you see our samples. 
Guaranteed untarnishable Gold or Silver 
Letters, 2% in., T0c; 5% in., 80c; 4% in., 

per 1 100. Dime prings Five large samples 
with instructions for lettering windows. Par- 
ticulars free. Full 
H. Alexander, 
k 


line of trade emblems. 
manufacturer, 328 East 59th 
Established 1905, 


WANTE High-grade s specialty salesmen, 
to sell the latest patented sanitary device, 
with territory rights, one salesman having 
sold twenty-two hundred in sixty days. 
Liberal commission and good territory to 
right man with experience; no others need 
apply. Simplex Container Co., Ine., 
Mobile, Ala. Box 618. 


“BOOSTER” will show you how to make 
more money! Operate a good, substantial 
Mail Business—our ‘“‘Silent Salesman” 
system can easily be worked during spare 
time. Don’t invest any money until you 
read “‘Rooster’’—the magazine that has for 
years actually and accurately started others 
like you in business for themselves by pub- 
lishing money-making propositions that get 
the dollars. Send lie today—it’s worth 
dollars to you. Booster Magazine, North- 
western Building, Chicago. 


ATTENTION—Just Out! The only pat- 
ented aluminum milk bottle cover. Recom- 
mended by Boards of Health. Same cover 
fits all size of bottles. Housekeepers wild 
over it. Agents make $5 to $7 daily. 
Sample, 14 cents, 10 cents in silver and 4 
cents stamps. La Rose, 137 East 12th 8&t., 
New York City, 

AGENTS—$50 weekly; $4.50 profit each 
order, sell 3 daily; every home needs one; 
county rights to wide-awake men; crew 
managers in large towns; biggest money- 
making proposition of century; easy to sell; 
write at once. M. P. Yale Mfg. Co., 
Chicago. 

ONE Live Agent wanted every town, 
handle Japanese, Chinese and Mexican nov- 
elties and art goods. Big profits; quick 
sellers and repeaters. Particulars free. 
Stratton, Importer, 1, Hellman Bldg., Los 
Angeles, Cal. 


MEN—Women—Live canvassers—earn 100 

it. Necessity for every user gas. 
gasoline or oil. The Weaver Co., 6253 
Ellis Ave., Chicago. 

“$150 MONTH guaranteed. No canvassing 
or mail order phantom. Saves merchants 
$10 month, yet you sell nothing. Box 4, 
Fort Scott, Kan. 

NO failures need apply. New invention, 
everybody wants it. Hustlers can make $25 
weekly. Address Feature, Bath, 


AGENTS—New Auto Specialty. 
No penny variety. Big profits. 
MacDonald, Adrian, Mich. 


AGENTS—‘“‘Border Wars of Texas.” 
Great book. Quick seller. Good commis- 
sions. Expert men and women wanted 
Write for particulars, terms, etc. Matt 
Bradley, Tioga, Texas. 

AGENTS wanted to sell $1.50 Auto Lock 
for Ford automobiles. Sells on sight to 
dealers and owners. $10 a day easy 
a winner. Get busy quick. Sample, $1. 
Address Pickett & Co., 160 North Sth Ave., 
Chicago, Til. 


A winner. 
Chadwick- 


WANTED, reliable canvassers for the 
Emerson Stand. Territory assigned, 100% 
profit. The Unique Co., Hagerstown, Md. 


Factory 


AGENTS—Kitchen _necessit 
Mary E, French, Clyde, 


price, retails 25c. 
Ohi 


| 
them on. Write today for free sample and 7 a 
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AGENTS are making big 


our four-cylinder tire pump. 
running board. Fast seller. F, E, orts 
Co., 9201 Hough Ave., Cleveland, Ohio. 

“BOYS to act as our agents in selling 
local school and fraternity pennants in 
bome neighborhood No investment neces- 
sary. Write Illinois Pennant Co., 1105 
Webster Ave., Chicago. 

AGENTS wanted in mills and factories 
to sell A-1 Hand Soap. Big profits. Sells 
on sight. Send i10c for full size can. 

+ Inc., 5306 Broomall 


and upward daily. 
Something entirely 
Particulars 


AGENTS 

Household necessity. 
new. Sells on sight. 
Shearman Mercantile Company, Indianapolis, 


WANTED—Agents to sell Eureka Sadi 
Ranges from Wagons on Notes or h. 
Eureka Steel Range Co., O'Fallon, 
S—Sell your own cosmetics! 
Newest and best boxes made. Write Western 
Aluminum Co,, Chicago. 

AGENTS— Sell Teas am Coffees. Burns 
& Reed, 209 St., New York, 

“SCIENTIFIC Diamonds, agent’s sample 
1.25. P, Wellington Manufacturing Co., 


AGENTS: Patent Steel Tension Shears. 
Enterprise Novelty Company, Phoebus, Va. 
“AGENTS: Cost 2c, sell 25c. Sign let- 
ters put on with roller. Samples free. 
Embossed Letter Co., 235 West Illinois St., 
Chicago. 


PORTRAIT agents find our plan beats 
all others. Prompt shipments—trejects cred- 
ited. 30 days’ Credit. Catalogue of Por- 
traits, Frames, Pillow Tops, sheet Pictures 
and samples free. James C€. Bailey & 
Co., Desk K3, Chicago. 


MR. Mail-Order Man. Deal with estab- 
lished corporation. Manufacturers and dis- 
tributors. Patented specialties at factory 
prices. Classy proposition. Prospectus 
free. Mississippi Valley Co., Inc., Box 
N-629, Pittsburg, Kans. 


AGENTS—Here is a tailoring proposition 
for you. We are not offering anything free, 
or making any foolish promises, but we 
can show you how to make good money, 
and build up a permanent business, We 
make suits to order at wholesale prices. Our 
$16.50 suits as good as others at $25.00. 
No experience necessary. Can hold your 
present position and make good money with 
this besides. Highland Tailoring Co., De- 
partment 20, Cincinnati, Ohio, 


AGENTS—If you don’t make $4 profit 
the first day selling Tate’s Dust Absorbing 
Dust Cloths, ete., return samples. Many 
Agents made $25. Write quick for partic- 
ulars. Dept. B-4, Consumer’s Direct Sup- 
Boston. Mass. 

~ AGENTS— Toilet preparations, flavoring 
extracts, etc, Large commissions, Free 
pair lace curtains with every dollar order. 
H. Riebeling, Indianapolis, Ind. 


AGENTS—Office specialty that sells on 
sight. Salesmen earning $100 weekly. 
Complete details and instructions in sales- 


DON’T fail to get free samples of our 
window sign letters. Positively no ae 
money-maker. Globe Spec. Co., 
Dearborn, Chicago. 

WANTED—Men Over 18 as Government 
Railway Mail Clerks and City Mail Car- 
riers. Commence $65 to $75 month. Write 
immediately for free list of positions, Frank- 
lin_ Institute, Dep’t P22, Rochester, N. Y. 


“AN hour’s work shows dollars earned in 
spare time. Tom Malone made $19 in 8 
hours; Emma Stone $23 in 16 hours; Chris 
Weber, $870 in 4 months. No capital 
needed. 400 per cent profit. Gliding 
Casters; 6 to 40 sets sold each call. Best 
agents’ article of the century. G. Mfg. 
Co, (Dept. 104), 20 Warren St., N. Y. 


WONDERFU L , hygienic telephone mouth- 
piece appliance. Sells everywhere $1; profit 
B00. One agent sold 1,160 to one com- 
pany. Profitable “Nady agencies open. 
Phondate Co., 500 Nas' Toledo, O. 

MAKE money you will—Yes, indeed! 
You'll have more silver jingling in your 

kets than you can carry. Catalog free. 

opular Show Card Co., Dept. J3L. 1235 
Michigan Ave.. Chicago. 

“AGENTS! Big money made » daily selling 
an article for automobiles and motorcycles. 
Saves 50% of gasoline. Increases power 
20%. Moller Brothers, 700 Betz Bldg., 
Philadelphia, Pa, 

GGLD and Embossed Sien Letters. 100 
varieties; profitable proposition; sample free. 


Joh ton Co. Co., Quincy, 
AC ‘TS to take orders for * Visiting and 


Business cards: large commission; outfit 
ee. Forman | Printery, Waterbury, Conn. 


GREATEST Dry Gocds Bargains on 
Earth. Agenis and storekeepers supplied. 
Remnant Store, 1331 KB. Linn, Cincinnati, 

AGENTS—Sell Glasstick Labels for fruit 
jars. Canning season here. Every house- 
keeper buys. Big profits. Get in line 
quick. Postal for information. Sample 
lie. F. D. Walker, 1530 East 62d St., 
Chicago. 

“ATTRACTIVE Opportunity: Sell “Gates 
Edger:’”” For lawn and garden. 100% 
profit. Gates Manufacturing Co., Detroit, 
Mich. 

~U-KAN-PI ATE—The polish that plates: 
$18-340 week year round; exclusive field; 
Cc. B, Seabury, 1465, Boonton, 


A GOOD Mail Order Proposition. We 
have just secured 13 of the best money- 
making plans ever sold, and will send you 
the whole 13 plans for 25¢ silver. 8. 
Mankin & (Co., Alexandria, Va 

AGE NTs wanted everywhere to sell fast 
selling high grade household specialties; 
money-makers; write today. United Spe- 
cialty Agency, Dept. 12, Elko, 8. C. 

TAKE a Hint—Sell Rerger’s Peppermint. 
Particulars from KE. Berger, 25 3d Ave., 
New York. 

“Liv E Wire Salesmen wanted to introduce 
& sure winner; 100 per cent profit. 
— free. Edward Munson Co., De- 

ur, 


ee. Raymond & Co., 56 Virginia 
Ave., Indianapolis, Ind. 

“RE Our Agent. We make the best 
Vacuum Sweeper manufactured. Women 
are crazy for them. We will sell you one 
at lowest agent’s prices. Test it at home. 
Show it to other women tired of sweeping, 
dusting, etc. Take their orders and make 
money for yourself. Write at once for 
agency terms. The Junior Vacuum Cleaner 
Co., Dept. A, Bradford. Pa. ab 

AGENTS, sell Genuine Imported _ $1.50 
Self-Filling Fountain Pens at 50c, and 
make $4 clear on every dozen. Sampie and 
— 25c. Reese Pen Co., Mt, Pleasant, 


AGENTS—You can make $40 to $75 a 
week selling Guaranteed Aluminum Ware 
to_consumers. Complete sales course free 
—Your Territory Answer Quick. 


Ipen. 
ri 7, American Aluminum Co., Lemont, 
OAP Agents: Our Vegetable Soap, 


Toilet Articles and Remedies Excel and 
Outsell. Sample Free. Buchanan & Co., 
54 N. Main St., St. Louis, Mo. 


AGENTS- $50 weekly ; we manufacture 
the best needle case made, a _ wonderful 
seller; 200 to 500 per cent profit; talking 
unnecessary ; our copyrighted “Trust 
Scheme’’ Envelopes do the work; general 
agents can make over $100 weekly; send 
Oc for a 25c sample containing 115 
needles; particulars free: buy direct from 
the factory at wholesale. Paty Needle 

Davis Sq.. West Somerville, Mass. 


SALESMEN:—Working for us means 
cash in your pocket every day; Household 
Device; duplicate orders; profits big, ex- 
perience unnecessary. Write immediately. 
Specialties Supply Co., No. 31 Willouguby 
Street. Brooklyn, N. Y. 

AGENTS—Something new, big success, 
Lather Kreem, no cup, no brush, no soap, 
no lather; just apply and shave. Exclusive 
territory. Write cuick. Send 25¢ for 
sample. Mory & Thorn, Dept, C, 260 w. 
Broadw 


(CELLULAOSIA) Door Pilates, new ,|let- 
tering pure gold. Send for sample case. 
Nothing invested, 100% profit, sell to every 
house. Public demands them. La Fon- 
taine, Mfr., Sherburne, N. Y. 


AGENTS wanted for oriental novelties. 
Never before introduced. Quick sellers. Re- 
peaters. Immense profits. Particulars free, 
or samples 25c. Kanematz, Box H-529, 
Portland, Oregon. 


AGENTS—Demonstrators, Hydro-Vacuum 
Masseur. New invention. Sure big money. 
Indorsed by doctors and beauty parlors. 
Drop card now. Habsco, 504 Mathews Bik., 
Milwaukee. Wisconsin 


“AGENTS Salary or commission. Great- 
est seller. yet. Every user pen and ink 
buys on sight. 200 to 500 per cent profit. 
One agent’s sales $620 in six days; another 
$32 in two hours. Monroe Mfg. Co., X 6, 
LaCrosse. Wis. 


AGENTS wanted for a new household 
labor saver. Quick seller. Big profits. 
Cary-Dane Co.. 102 West 101st St., N. Y. 


WANTED—Resident agents to introduce 
the new Short Cut to Light. No engines, 
dynamos or intricate machinery; new in- 
ventions revolutionize old methods ; costs 
much less to install and operate than any 
known method of illumination; gasoline 
lights that can be switched on and 
instantly; artistic fixtures for all purposes, 
such as the lighting of stores, homes, 
churches, halls, streets, etc.; nothing to 
wear out or get out of order; a 10-year 
guarantee furnished with each system; an 
opportunity of a lifetime ered indus- 
trious men to get into a rmanent money- 
making business; every system installed 
sells others; every user an enthusiastic 
booster, Write at once. Gloria Light 
Company, 1271 Washington Bivd., Chicago. 

EARN $25.00 to $50.00 a week. Parcel 
Post a great boom to the Mail Order 
a if a7 has the specialties which sell. 
We are Manufacturers of Patented Live, 
Big Profit Making Repeat Mail Order 
Specialties. Our co-workers sell the goods 
for us. Take advantage of our new com- 
bination co-operative ‘‘Tested Out"’ Selling 
Plan. New Summer Leader. Greatest 
peat-order, Patented, Just-in-season Leader 
ever manufactured by us. Spare time at 
first. Experience unnecessary. Big Profits. 
Small capital. Personal assistance. Write 
now for our co-operative Combination Man- 
ufacturers’ Plan, Free Limited Coupon 
Offer. Positive Proof and Sworn State- 
ments. J. M. Pease Mfg. Co., 35 Pease 
Bidg., Main St., Buffalo, N. Y. 


BY acting as agent for our books, you 
can use your spare time to good advan- 
tage. You do not have to be a “‘pro- 
fessional’ to take this up, as these books 
are just what everyone wants. Write for 
particulars. Popular Mechanics Book 


318 W. Washington St., Chicago. 
$20-40 WEEKLY, _ selling guaranteed 
Hosiery, Underwear, Sweaters, Neckties, 


Handkerchiefs. Credit, Samples free. Sales 
Manager, Room 62, 54 Worth St.. 

AGENTS make $5. 00 to $10.00 a 
the start. Atkinson writes: ‘The best 
proposition I have found in my forty years 
canvassing.’” Permanent work. Household 
necessity. Saving 80%. Write to-day for 
General or Local Agents terms. Free sam- 
je. C, H. Stuart & Co., 16 Union 8&t., 
Rowark, New York. 

CHEWING Gum—Sell to dealers. Clean, 
Profitable business built up quickly with 
our new brands. Four flavors, novel pack- 
ages. Send 10c for full pack of each and 
exclusive territory proposition. Helmet 
rato Factory, 39 Opera Place, Cincin- 
nat 


“WE are the largest manufacturers of 
Twisted Wire Brushes in America. 
est grade goods, best service, highest profit. 
Write for our new catalog. You are sure 
to win. Fuller Brush Co., 33 Hoadley 
Place. Hartford, Conn. 4 

$1,000 EAKNED by three people within 
thirty days selling our Fire Extinguishers. 
Buyers everywhere, protected territory, 500% 
profit. Local and State Agents wanted. 
United Manufacturing Company, 1025 Jef- 
ferson, Toledo, Ohio. 

400% PROFIT selling our “grade 
work. Samples free sordon Co., North- 
western Bldg., Chicago, 

AGENTS—$200 monthly ‘distributing New- 
ells needle cases. Sell 115 needles in book 
for 10c and make 200% profit Approval 
Plan envelopes make talking unnecessary. 
Crew Managers write. Send , 
book and particulars. 
509 N. Grand, St. Louls, Mo 


AGENTS $10 to $15 per day easily made; 
150% profit; exclusive territory; our clean- 
ing, polishing and dustless mop is the big 
money getter and record breaker Duncan 
Bros.. 2910 N. Troy St., Chicago 

500% PROFIT selling our r wonderful sign 
letters for office windows, store fronts and 
giass signs; resembles finest gold leaf; 
pasily applied samples free. Metallic Let- 

Co., lark St., “hicago 


SOAP agents make more money selling 
the celebrated Linro line. Coffee, flavor- 
ings, spices, soaps, perfumes, and 135 other 
items. Big commissions to you. Exclusive 
territory. Freight allowed. Handsome pre- 
miumse to your customers. Free sample case. 
No deposit required. Free catalog. Linro 
Company, 13 Linro Bidg., St. Louis, Mo. 


~“AGENTS—County and State; men and 
women everywhere to sell the Pinless Clothes 
Line; a practical labor saving invention. 
lasts life-time, sells on sight, gives perfect 
satisfaction. Agent Sutton of Georgia, 
sold over million feet: 100% profit; write 
quick for exclusive territory; information 
free; sample prepaid 25c sta niess 
Clothes Line Company, 520 Wilcox Bidg., 
Tortland, Oregon, 
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profit. Make YOU get a government job. ‘‘Pull’’ un- LOCOMOTIV?; Firemen and Brakemen 
3 
— own goods and independent. Catae necessary. Thousands of appvintments | all railroads. Wages about $100. Experi- 
logue ftee. Resag , 1205 P Randolph St., | coming. List of positions free. Franklin | ence unnecessary. Send age, stamp. Rail. 
Chi Institute, Dept. P 21, Rochester, N. Y. way Association, Dept. 89, Brooklyn, N. ¥. 
AGENTS—Would | steady job “BIG Seller;’ men and women making ANY intelligent person may "earn stead; 
where you can clear 320 to "$30 weekly, and | $25 and $50 week easy; needed in every | income corresponding for newspapers. “Ex. 
work up to yearly profits of $3,000 or more. home; $1.50 profit each sale; finest Summer | perience unnecessary. Address Press Cor- 
oods. Quick | specialty on the market. Write today for | respondence Bureau, Washington, CC. 
ellers. Get busy with L, asking par- | free literature. Doud Lighting Co., 174- | “WANTED. © tent salesmen ren. 
ticulars. M. Davis Bik., B, North Sangamon, Chicago — = 
Me cture ays. utomobiles anc unches, Address Sales 
immediately agents = $100 each. Constant demand. Devote all | Manager, 302 Home Bank Bldg., Balti- 
cae gtade “en: our 100% profit. Send or spare time. Experience, literary ability | more, 
for large illustrated catalogue and’ special | thug tres “atlas apis SALESMEN: Two district representa- 
n lem Typewriter Exchange, | Atjas Bank Bid Cineit 4 Oni tives to travel with line of Paints, Oils, 
Agency wens 125th St., New &., acinna 0. Greases. Signet Oil Company, Cleveland, 
camping fons, | | to ive away free packages our famous Per 
brella prices—Collar requires several thousand. ‘Influence un- | fumed Borax Soap Powder; no money, or 
We Dig | necessary. Write immediately for free list | (XPeFience needed; good pay. Ward & 
Wark Die | of positions open. Pranklin Institute, Dept, | 0-218 Institute Place. Chicago. 
P 21, Rochester, N. MAKE money writing short peste. 
e w y pay. Free booklet tells how. United 
500 Handy. Household Articles pa. Profits—Open a Syndicate, San Francisco 
ree. Sci Com) Despiaines —. | tal needed to start. We teach a success- PLEASANT Home Work—<Ambitious per- 
AGENTS Wanted—Mechanics and shop- | ful method by mail. Write for booklet. | sons can earn good income in spare time 
men make over $100 a month in spare time Ben-Vonde System, Dept. C, Charlotte, copying _ letters. Former experience une 
transparent — N. necessary. Send today addressed, stamped 
and razors. Sales easily made. YOU can earn Bi . 7 - av for particulars. Box 17, Station 
Money in the Clean 
terms Novelty Cutlery | ing and Dyeing business. I will start you | H.G.. New York. 
ms *. - | in your home town. Pleasant work. Small BE a Detective. Earn $290 monthly, 
YOU can make $333 as our general or | capital. Free particulars. John H. Baylies, | positions open. A practical course in De- 
local agent. Household necessity; saves 80 | Baltimore, Md. tective Work taught by_ mail. American 
per 


territory; 
ple; cred 
ark, N. 


sion; free sam- | wante 
J. Pitkin, 113 Redd St., New- 


exclusive CITY Mail Carriers — Postal Clerks— | School of Criminology, Detroit, Michigas, 
Commence $65.00 month. Apply | Dept. F. = 
Franklin Institute, Dept. P 21, Rochester, WANTED. Machinists, Agents, doubie 


STOP Here! 


day. 


Let me start you in a home 

business that will bring you money every AGENTS 
Experience unnecessary. 
No canvassing. 
guarantee success. 
hies, 


Make Big Money and become tica echanics; lightnin . erence. Ou- 
sales managers for our goods. Fast office | 88d8 used. $1.00, $1.25, $1.50. Circular 


Spare time. . sent. E. H. Saunders, 216 Purchase St., 
furnish everything and sellers. Fine _ profits. Particulars and 


Send for proofs. Voor- | » 
2, _B 


samples free. One Dip Pen Company, Dept. | Boston. Mass. 
Baltimore, Md. MEN and boys to learn automobile re- 


AGENTS—Portraits 
| Sheet Pictures le. 


le. 


WANTED—Jig Makers and Instrument | D#iting, driving on up-to-date cars; elec- 


Views worn ode “Room and board ‘while 
Samples and catalog | Past Pittsburgh. Pa. | learning. Positions secured; satisfaction 


‘o. Dept uaranteed; catalog free. National School 
1196, — end of Engineering, 2110 W. Los Angeles. 
I WILL start you earning $4 daily at | Some traveling positions. U. S. Secret Serv- GOVERNMENT Examinations. | et 
capita 
eiving of MEN and women wanted for government | Seryice School, Washington. D. C. 


mon 


~ | positions. Commence $65 to $100 month. 
Thousands of appointments. Write for list WANTED one thousand chauffeurs and 


PERFECTION Pocket “Adding Machine. | Of positions available. + ca Institute, | repair men. Our demand for automobile 


Lightning seller. 
nati Specialty Mfg. Co., 
nati, io. 


Agents wanted. Cincin- | Dept. P 21, Rochester, N a engineers exceeds the supply. Calls for 


Dept. R. Cincin- BE a Detective. Big wages, traveling | ™°® of intelligence and_ mechanical bent 


everywhere. “Write Detective Johnson. De- capable of commarding $100 to $150 per 


9 A mcnth upon graduation. Resident course 
ent 2, Houseman Blk., Grand Rapids, $20 to $60. Home Correspondence course 


thousands of dollars to song writers—send 
us your 


completed by practical road and shop work 


SALESMAN for $6 specialty. $30 week. | at this school, highly successful. Look this 

BIG Money Writing Songs—We have paid | A, ‘Allbrads Co., 723 Colonial Bldg., Boston. | up. Auto Schools of America. Dept. T, 
pec GOVERNMENT jobs open. Write for 1600 Michigan Ave.. Chicago. 

on one- free list. — Institute, Dept. P STOP Here! Let me start you in a home 


guaranteed if available by largest, 
cessful concern of the kind. 
secure 


We publish Rochester, 


Lusiness that will bring you money every 


in your name ~~ LBARN Ss Tinting—For pleasure or | day. Experience unnecessary. Spare time. 


and pay 50 per cent if successful. Hun- | profit. Fascinating occupation for spare | No canvassing. 1 furnish everything and 


of 
Big 


Ww ashington, 


c 56-5 
of your Co., 56-58 P, Pine St., GO on the Stage. Vaudeville career of 


frite to-day | time. Can be quickly learned. Write for | guarantee success. Send for proofs. Voor- 


Illustrated free booklet. Sample hand-colored card | hies, Desk €. Kt., Omaha, Neb. 


ou. Experien nnecessary. Man- 
GET prepared for Government ‘‘Exams’’ 


SHEET Music 
in 


songs absolutely free. 
name and address 


To popularize our | by former United States Civil Service Sec- sder: 4 
three “copies of our latest er no premiums, have no “Positions = 
Just send us your | Guaranteed’ or “‘Coaching Free’’ Schemes. I WILL start you earning $4 daily at 


agers endorse my method. Inst ructive 
"Write today. Fred- 
eric LaDelle, Sta. 10, Jackson, Mich. 


mail the | Straight propositions. Booklet C without home in spare time, silvering mirrors; no 


songs <a The Popular Music Li- | obligation. Write now. Arthur R, Patter- | Cavital; send for free instructive booklet. 


brary. 
D 


ton, 


giving plans of operations G. F. Red- 


> N. 
Weshing- son. Rochester, mond, Dept. 306, Boston, Mass. 


TAKE advantage of Parcel Post. Make | New York to San Francisco, via inland 
$15 weekly; mail 


MEN wanted for two-year motor-boat trip. 


order business; and MAILING LISTS 
spare racticall we nown magazine, working in moving - 
no capital; today our business & ‘reuse. pictures en route. Preference given those FREE to business men, copy of our com- 
dous. We show you how, start you, fur- | with trades or professions useful to the Drehensive “‘Silent Salesman.’ Contains 
nish guarantee success.” Ex. | expedition. Must have some capital. For | over 2000 different classifications of Mail- 
erience unnecessary. booklet tells | full particulars, address William D. Emer- | ig lists with number and price of each 
10W ta . MB son, Canadian Bioscope Co., Ltd., Halifax, | list. and information every business man 
Omaha. Neb. a: me needs. Accept this free offer. Trade Cir- 
FREE a a $15 TO $25 per week for your spare time ; Se, Sees Co., G 164% W. Adams, 
300,000 protected positions in . S. serv- plans free. Write now. Wescott, Box 730, : 
ice. vacancies every year. | Buffalo. N. Y. CEMENT 
There is a big chance here for you, sure ONE man each locality wanted. No , 
and generous pay. ne employment. Just | scheme. Nothing to sell. Good proposition IF you want the best information on 
ask for booklet S No ae. Earl | for right man. Home Utilities Company, | cement and concrete construction, subscribe 
NO expen: — ity, auto- REPRESENT us after learning our in- | 2"4_ concrete monthly. Sample copy, 10 
mobiles, plumbing. Correspondence lessons | fallible Mail method of collecting; earn | cents. Yearly subscription, $1.50. Con 


furnished; then actual 
jobs. Yi 


work on contract | $100 monthly in spare time. Write for —— Age, 135 Newberry Bldg., De- 
; 300 students | details. Western Collection Co., 268 | ftolt_ Mic 


Trade School Contracting Co.. Market Francisce_Cal. MECHANICAL ENGINEERS 
- : A HUSTLER—Man or woman wanted to 
MEN on ability | take the agency in their own territory for INVENTIONS Developed, Machinery De- 
8 ‘eeded In- | Tate’s Dust Absorbing Dust Cloths, mops. | Signed, Working Drawings. Erie Engineers, 
ventions,” “How to | brushes, etc. Always in demand, sell | Hippodrome, Cleveland. 
Get Your Patent and Your =. Ad- | everywhere, guaranteed goods, and big CELLULOID—We manufacture every- 


Patent At- | profits. Write at once to Dept. C-4. Con- | thing in_that line. Send us your in- 


» ¢C. sumer’s Direct Supply Co., Boston, Mass. quiries. Bachmann Bros., Phila., Pa. 
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MACHINERY, TOOLS AND SUPPLIES 


low cost. 3—20 in. by 8 ft. 
Wood Quick Change Lathes, $395. 
by 8 ft. Walcott & Wood Quick 

Lathes, $295. Write for prices and de- 
seriptive matter. Must act quickly if you 
want to ae this — The Lake 
Erie Machinery & Supply Co., 408-412 
Frankfort 7 Cleveland, Ohio. Machinery 
I 


Dept. 
BARGAINS—1 36- inch by 36-inch by 8- 
ft, Planer at $1,600, 1 30-inch by 30-inch 
350. Heavy Lathes, 
%-inch to 32-inch Swing, almost any bed 
length. *Oesterlein”’ Milling Machines. 3 
No, 3 “Kempsmith’’ Milling Machines. 4 
No, 12 Modern Grinders. 1 300- pound 
er Hammer at $625. 1 42-ine h by 7-ft. 
Triple-Geared Turret Lathe, with equipment, 
second-hand, at $1,100. The Fairbanks 
‘Company, Pittsburgh, Pa, 

“FOR Sale—Quick delivery, one 20 H. P. 
New Charter Horizontal Heavy duty new 
gasoline engine with friction clutch drive 
and outer board bearing, with storage tank. 
Magneto complete. F. Cars Glovers- 
ville, N. Y., $350. A, (, Scribner, Glov- 

Y. 


ersville, N. 
ALTERNATING Current Motors. All 


sizes above 1 H,. P. 
requires selling. 
Frasse, 


Change of distribution 
Special prices to sh 
360 Pear! St., Brooklyn, 


Twelve Horse-Po “Hub Steam 
Traction engine, $275. Four 4 oe power 
Stover Gasoline engine, $85. Six horse- 
power Otto Portable Gasoline engine, $145. 
All in first-class condition. The A. M. 
Castle Engineering Co., La _ Crosse, Wis, 

“FOUR _ horse hopper cooled gasoline 
engine; also feed grinde: outfit nearly new; 
guaranteed, for $115. 8S, W. Alter, Forest, 
Ohio. 


“WoOOD-turning foot-lathe for sale. Carroll 
Pitkin, Montpelier, Vt. 

“PULLEYS, Gears, Sprockets 
Hangers; see page 120. W. A, Jones Foun- 
dry & Machine Co., Chicago, 

“T HAVE several different sizes of the 
following machines for sale: Lathes, shapers, 
planers, drill presses, punch presses, fox 
turret lathes, screw machines, gas engines, 
steam engines and boilers, saw tables, band 
saws, swing saws. Pinner, 122 Water St., 
New York City. 

SECOND- Hand for Sale Cheap— 
Large number of A. and D. C, Motors, 
all sizes, for sale at 
these motors at once. The 
chinery & Supply Co., 408- nT Frankfort 
Ave.. Cleveland, Ohio. 

WH have for sale over a bundred small 
standard motors of about 1/30 Horse Power 
for both direct or alternating currents, 
Brand new and in good condition. If you 

want one or all, Letter 

Co.. Rochester. 


P. GASOLINE “ein castings, $5. 


Shafting, 


mI engine, $22.5 Crown Motor 
Works, Elgin, Tl. 
LATHES for Sale. How to run @ 
lathe. Send 10 cents for this 50-cent 


book postpaid. S. B. Mach. Tool. Co., 
South Ind. 
CEL c- LOID can be utilized for any num- 
ses. We manufacture all kinds 
of povelties and specialties in Celluloid. 
hmann Bros,, Philadelphia, Pa. 

FREE—“‘How to Run and Install Gaso- 
Greatest little boek ever 
published on this subject, sent free with 
how subscription to Gas Energy. Learn 

to solve all knotty Gas Engine problems 
few moments. ©. L. Stevens, Ind. 
a, Gas Energy is best magazine pub- 
Send 50c for year’s subscription. 
Book free. Gas Energy, 28 Murray St., 
New York. 

VACUUM cleaner pumps, parts, tools 
and hose at wholesale for stationary plants 
or wagons. Vacuum Supply Co., Ann Ar- 
bor, Mich. 

FOR Sale—tIron Planer. 
Tell, Barberton. O. 

FOR Sale Cheap—Power plant nearly new, 

consisting of Risdon-Alcott Water Wheel, 
21-inch, Woodward Governor; Fairbanks- 
Morse Generator, 100 K A.: Fairbanks- 
Morse Exciter, 4 K. Switenboard, 
Also 500 feet iro 34 and 38-inch. 
Payette- ‘Weiser Milling Co., Payette, 


William Fer- 


“ENGINE Lathe, swings 9%", takes 25” 

centers. Complete set gears cut- 

ting ait size threads 3” to 40 "Fas. 50. 
Grammes & Sous, Allentown, Pa. 


1000 NEW Lathe chucks, $10 to $20 each, 
all sizes. Lucas & Son, Bridgeport, Conn. 


FOR Sale—Gasoline engines, automobiles, 
marine and stationary, also castings. Sec- 
ond-hand ones taken in exchange and for 
sale. Apply with stamps. B. W. Richard- 
son, R. No. 36, Peoria, Ill. 


REBUILT Engines—We have on hand 
a number of rebuilt ‘Buffaio”’ 
guaranteed, at greatly 
Write for bargain list. 
Motor Co 
falo, N. 


PATTERN makers! A book devoted to 
the principles of pattern and core making 
and molding. Written by G. H. Willard, 
a practical pattern maker of years’ experi- 
ence. This book, just published, treats the 
subject in a much more simple, direct and 
effective manner than most books along this 
line. 224 pages, 312 illustrations. Price $1 
gamoete. Popular Mechanics Book Dept., 
Chicago. 

“FOR Sale—200 new lathe chucks, Send 
for list. Lucas & Son, Bridgeport, Conn. 


MANUFACTURING MACHINERY 


ESTABLISHED 25 Years. We make and 
develop mechanical models of any descrip- 
tion, also manufacture mechanical devices 
in any quantity to order. We have the 
machinery, tools, instruments and the ex- 
perts to do the work. ave your tools and 
ry made by us. Tuerk Mfg. Co., 108- 
128 N, Jefferson St., Chicago, Il. 


WANTED—Models, Tools and Light 
Special Machinery to Build. We have the 
facilities to build perfect working models. 
Accurate tools, and light special machinery 
in an economical manner. The Grant Riv- 
eting Machine Co., Silliman Ave., Bridge- 
port, Conn, 


WANTED—Pattern and light machine 
work. Send drawing for estimate on 
your machine complete. Inventions de- 


Buffalo Gasolene 
1293-1305 Niagara Street, Buf- 


veloped Modern Pattern & Machine Co., 
Detroit, Mich. 
BRASS, bronze or aluminum § castings. 


Prompt deliveries. We can save you money 
on your requirements. Write for prices. 
Victoria Metal Co., Erie, Pa. 


METAL Specialists -We make anything 
of sheet metal. Let us quote on your work, 
Meek Oven Co., Newburyport, Mass. 

MODELS made for inventors; general 
machine work: designing and _ perfecting; 
developing automatic devices and machinery. 
In a position to do all kind of light tool” 
and machine work. Prices reasonable; esti- 
mates cheerfully given. Ideal Machine 
Works, 62 Ann Street, New York City. 


$ MADE by having our factory figure 
on the manufacturing of your machines. 
We can furnish castings, Steel or Gray 
Iron, Brass, and Aluminum. Our shop is 
the most thoroughly equipped. Our super- 
——— has had fourteen years of experi- 
b ere is nothing that we can not 
build and save you money on. ‘actica 
jas Engine and Machine Works, North 
Chicago, Illinois. 


SPECIAL Machinery, wire and 
sheet metal tools. furnished 
Kreger, Mfg. Machinist, Gosh- 
en, Ind. 


WE have turrets and engine lathes, 
worm and worm gear cutting machines, 
milling and broaching tools. If your ex- 

rimental and | work calls for ac- 
curacy and speed, se in your blueprints, 

etches or samples for figures. Universal 
Mfg. Co., 1214-18th St.. Racine Wis. 


WE make working models for inventors; 
also dies and stampings of specialties, and 
carry a complete stock of brass gears and 
model supplies. Send for catalogue. The 
Pierce Model Works, 3405 Pierce Ave., 
Chicago, Il. 


GENERAL Machinist, Designers, Elec- 
tricians. Pattern Tool Model & Machine 
Builders, Automatic Devices and Machinery 
developed and rfected. Scientific and ex- 
perimental work a specialty. Our trained 
staff of skilled mechanics assist customers 
in perfecting inventions. 
Tool Works. Chicago's 
Works, 122-128 So. Clark St., Chicago. 


IRON brass and aluminum castings. 
Metal specialties. Patterns, models, polish- 
ing, plating and japanning. Send for cata- 
logue of pattern on, and model supplies. 
North Chicago Ly Works, 15 Grove Ave., 


North Chicago, 


ENGINE CASTINGS AND BLUE PRINTS. 

MECHANICS, build your own 2 H, P. 
water-cooled gasoline engine. Complete 
sets of rough or machined castings. Send 
for photo, blue print, and catalogue. 
Vigneau Mfg. Co., 242 Biddle Bldg., De- 
troit, Mich. 

GASOLINE Engine Castings, with draw- 
ings. Cheap. Catalog for stamp. Novelty 


ae Co., 855 West 6th St., Cin- 


BOATS AND LAUNCHES 


THE Auto-Pneumatic Swimming Belt, 
Pat. Self-inflating on adjustment. Weighs 
1 tb. Folds 5x6 in. Protects sea travel- 
ers and lovers of aquatics om drowning. 
$3. Dealers, or 309 B'way, Y. 

FISHING Boat deatil wall, 
wedge or lawn tent, standard sizes. Plans 
10c each. 1329 West _T3rd_ Place, _ Chicago, 


~NEW Fast Motor Boat. 25- ft. 4 48 hp.; 
6 cylinder engine; 10 passenger capacity. 
Mahogany finish. A_ bargain at $1800. 
* ©. B. New York. If interested write for 
full description. Address “‘W,"’ care Pop 
ular Mechanics Magazine, 318 W. W eshing- 
ton St., Chicago. 


FOR SALE 


MERCHANDISE of every § description 
sold on commission. No charge until sold, 
Write us. Hotel Furnishing Co., 2758 
Front_8t.,_Phils.._1 

$40 BUYS the parts for a stationary 
vacuum cleaner. Easily assembled. Vacu- 
um Supply Co., Ann Arbor, Mich. 

ENGRAVE your name on knife blade 
and all tools. Complete outfit, 25c. Rei- 
chart Electric Manufacturing Co., LaFay- 
ette, Ind. 

TWO new cameras and eG will 
sacrifice. M. Tweed, 8, Box 50, 
Lancaster. Pa. 


FOR Sale—Moose, Elk and Deer Heads, 
cheap. Reuben Sayler, 497 8S. Broadway, 
Dayton, 

FOR Sale—An up-to-date house-moving 
rig. Orrin J. Fisher, Lock Box 215, Gen- 
eseo, Illinois. 


BLACKSMITH shop; first-class condi- 
tion; same place, nice house, two lots: 
cement steps and walks; coal house and 
barn, in first-class condition. H. P, Frees 
Brayton, Nebr. 


GAR AGE, splendid equipment. Good 

business. Well located. Will sacrifice. 
reason for selling. Edward Rehm, 128 

W. Auglaize St.. Wapakoneta, 0. 

HAVING my hands crippled, will sell 
$146 Watchmaker’s Outfit for $65. Prac 
tically new. Also $16 Guitar, 38. £E, P. 
Batchelder, Siskiyou, Ore, 


CoM LETE Acetylene 1 Lighting Plant for 
J room house. [Tine condition. Cheap. 


m, A. Peterson, Galesburg, Il 
SALE OR EXCHANGE 


TRADE your personal property quickly. 
Our method guarantees parties to exchange 
. Write for free literature. Nation- 
al Trading Service. Trade Dept., South 
Bend. Ind. 

BEAGLE, shotgun and camera for type 
writer or carpenters’ tools. Jas. A. Whalen, 
Whitehall, N. Y. 


“EXCHANGE old coins for Indian relics. 
Flint lock guns, pistols, skins, antlers’ 
teeth, Navajo blankets. C. J. Carey, 45 
North Ave., New Rochelle, N. Y. 


“FOR Exchange, “for cash or personal prop- 
erty new forty-room Annunicator, P. 0. 
Box _ 263, Milford. Conn. 

“EXCHANGE—A. 8. C. Electrical En; 
neering ae for motorcycle. Frank Me- 
Donald, 1526 Thirteenth St., Chicago. 

SALE or Exchange, 10-inch Slide-rule ; 
Ice-cream cone outfit; 5%x8-inch Hand 
Printing Press, Type. etc. James Tinker, 
239 Parsons St., Brighton, Mass. 

OXYACETYLENE welding machine. New 
For Sale or trade. Bagley Brothers Garage, 
Superior, Neb. 


FLOUR & FEED MILLING MACHINERY 


SPECIAL bargains in second-hand: At- 
trition mills, burr mills, crushers, corn 
shellers, bran dusters, dust collectors, puri- 
fiers, reels, double, single, 2 and 3-pair high 
roller milis, sieve bolters, receiving separa- 
tors, scourers, etc Write for description 
and prices. Sprout. Waldron & Co., P. 0. 


Box 429, Muncy, Pa. 


a NEW Lathes at a Second-Hand Price— 
y je are Closing out our stock of lathes be- 
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WANTED 


WANTED to Buy—Household article or 
novelty suitable for 5 and 10c trade. 
erson & Co., 33 Kingston St., 
WANTED—50 Ampere Rectifier. 
Cc. H. Minchin, Greenwich, Conn. 
of books, plays, 

ries. Write for prices, M. Daley, 
Bairdstown, Cal. 


PATENT ATTORNEYS 


FIND out for yourself what to invent and 
how to_ procure and sell a patent for the 
same. My book, ‘‘Inventor’s Universal Edu- 
eator,”” covers the matter from A to Z. 
140 pages, elegantly bound. Also contains 
600 mechanical movements and 50 perpetual 
motions, Price, $1.00, postage free. Money 
returned if not more than satisfactory, F, G. 
— 651 Ouray Bidg., Washington, 


Boston: 
Write 


PATENTS of value. Prompt and efficient 
service. No misleading inducements. Ex- 
pert in Mechanics. Book of Advice and 
Patent Office Rules free. Clements & 
Clements, Patent Attorneys, 704 Colorado 
Ridg., Washington, D. C. 


PATENT Books Mailed Free—showing 
100 mechanical movements invaluable to in- 
ventors and mechanics—and telling what is 
patentable, how to obtain patent or partner, 
how to sell, ete. Free on request. Chas. 
EK. Brock, 701 Eighth St., Washington, 
District of Columbia. 

ATENTS and Patent Possibilities is a 
72-page treatise which tells all about pat- 
ents, what to invent and where to sell it. 
It gives honest advice to inventors, and is 
full of valuable and interesting informa 
tion. te for oday! ee. 
H. 8. Hill, 905 McLachlen Bldg.. Wash. 
ington, D. C. 

THE Patentome is interesting and in- 
structive. A in patents 
and how to get Free on request. 
Established 1865. ‘Anderson & Son, Patent 
Solicitors, 707 G St., Washington, D. C. 


~ PATENT your invention. First get free 
“‘Inventor’s Primer’’ with statistical data. 
Milo B, Stevens & Co., Estab. 1864, 685 
F St., Wash. ; 353 Monadnock Blk., Chicago 


REGISTERED Attorneys make our 
searches. Send sketch for free report. No 
Attorney fees until patent allowed. Free 
books. Fuller & Fuller, Washington, D. C. 


POPULAR MECHANICS ADVERTISING SECTION 


HAVE you a Patent to sell? You'll be 
interested 1m my proposition. Write now 
for free particulars. F. W. Johnson, 31s 
W. Washington St., Chicago. 


PATENTS—Herbert Jenner, patent attor- 
ney and mechanical expert, 606 F St., 
Washington, D. C. I report.free of charge 
if a patent can be had and its exact cost. 
Send for circular. 

» PARKER, Ex-member Examining 
Corps Patent Office, Patent Attorney, 910 

G St., Washington, D. C. Inventor’s hand- 
book ‘‘Protecting, Exploiting and Selling 
Inventions,”’ sent free upon request. 


PATENTS that protect and pay. 
and books free. Rates reasonable—highest 
references; best results. Watson E. Cole- 
man. Patent Lawyer, 622 F St., N. W., 
Washington, D. C, 


Advice 


PATENTS FOR SALE 


PATENT for Sale on a fruit tree Venti- 
lator. The object of this invention is to 
retard the early rising of sap in fruit trees 
in the spring. It can delay a tree 20 to 
30 days and prevent it from being killed by 
freezing weather. Particulars free. Stephen 
Owner, 133, Street, Chicago, 


500,000 New Patent Union Suits sold 
last year. Can’t fill orders, will license for 
only 2%. Saves money. Address Inventor, 
Bath, N. ¥. 

FOR Rater rections combination Hoop 
and Lock. W. B. Hubbard, Eugene, Ore. 

PATENT on 10c novelty. Small metal 
stamping; sells in stationery stores, etc. 
Royalty proposition. H. O,. Stamp, 845 
Booth St.. Milwaukee, Wis. 

PAT. No. 1,030,558—Baseball catcher 
and return. Fred H. Wood, 311 Penn Ave., 
Jamestown, 

PATENTED, small _ wire 
versal in application. 
2022 Franklin -St., 


article—uni- 
Address _ Atkinson, 
Oakland, Cal. 

PATENT for tilting and swiveling —- 
mobile headlight arrangement for sa 
Reasonable. Watzelhan, 183 Willian 
New York. 

CASH or Royalty. Patent No. 1,024,287. 
pana enn Parachute Aeroplane to carry 20 

Can’t fall, operates on land 


A PATENT Experience of 23 years makes 
my services invaluable to honest inventors. 
My Free book tells the story. Write for 
it today. A, M. Wilson, 300 Victor Bldg., 
Washington, D. C 


SEND for Free Booklet. All about Pat- 
ents and Their Cost. Shepherd & Camp- 
bell, Patent Attorneys. 500 A, Victor Bldg., 
Washington, D. C. 


PATENTABLE Ideas Wanted—Send for 
3 free books. R, B, Owen, 30 Owen Bidg., 
Wash., D. C. 

I WRITE Patent Specifications for $15. 
Soliciting agents wanted. dress Edward 
H. Young, 1322 Park Road, Washington, 
dD. Cc. 


PATENTS explained in my free books, 
telling what you should know—what to in- 
vent—what not to invent—how to sell your 
patent, etc. Write today, H. L. Woodward, 
902 G. St.. Washington, D. C. 


PATENTS, electrical and —— a 
specialty. Book Free. Joshua R. H. Potts, 
Patent Lawyer, 8 Dearborn 
805 G. St., Washington; 929 Chestnut St., 
Whiladeal hie 

F 


or water. * Entirely new type that will make 
a fortune in the near future. Add E, H. 
Sassil, 121 Farmer St., Detroit, Mich. 


PATENT 1,048,385, Puncture Repairer. 
Mends instantly. Excellent Mail Order 
promotion proposition. Wm. Barstow, 514 
23rd _St., Oakland, Cal. 

FOR_Sale—Patent No. 1,042,025 Auto- 
matic Fire Alarm. Easily adjusted. Use- 
ful in every house. will sell _ outright or 
royalty. John 86 8t., 
Newark, N. J. 

SHOE Shiner for home use. 
sale. Patterns furnished. 
Agency, Balboa Bidg., San Francisco, Cal. 

FOR Sale or Trade—Patent No, 1,033,634. 
Investigate. Stover Bros., Mt. Sterling, _ Mi. 


FOR Sale. U. 8. Patent _ Fruit Picker. 
po om | new. Best offer takes it. A, H, 


Gillmess, Suttons Bay, 


PATENT Pending. Royalty. Household 
article, absolute necessity in every Bakery, 
Hotel and Home. Big money maker. James 
J. Schenk, Las Cruces, N. M 


PATENTS 


Patents for 
Sonntag’s Patent 


PATENTABLE Ideas Wanted—Send for 
3 free books. RK, B. Owen, 30 Owen Bldg., 
Washington, D. C. 

PATENTS sold on commission basis. No 
advance fee required. Satisfaction guaran. 
— King, Lock Box 291, Springfield, 

as: 

INVENTIONS Wanted to market on cash 
or royalty basis. Adam Fisher Mfg Co., 
6152 Pierce, St. Louis, 0. 

PATENTS, Trade-Marks and Copyrights, 
Our hand book on patents will be sent free 
on request. All patents secured through 
us are described without cost to the pat- 
entee in the Scientific American. Munn & 
Co., Patent Attorneys, 359 Broadway, New 


York. Washington, D. C. office, 383 F 
Street. 
PATENTS without advance 


attorney’s 
fees. Send sketch for free repor Books 
free. Fuller & Fuller, Washington, D, ¢ 


REAL ESTATE AND FARM LANDS 


RICHES in Real Estate—Buy outside 
Waterloo real estate now at inside prices, 
It will soon be Inside property commanding 
city prices. Big bargains in residence and 
business lots in Elk Run Park Addition 
to Waterloo, the fast growing city. On 
Interurban Electric line. Values sure to 
rise in leaps and bounds. Lots cheap; 
terms easy. This is your opportunity to 
make big money quick. Write for plat. 
terms and particulars. Elk a Land and 
Townsite Co., Waterloo, Tow, 

TEX: Farming win Cattle 
and Hogs make large and certain profits 
on the —- lands of the Texas Panhandle, 
$15 to $25 acre. nothing down—9 years’ 
time—6'% interest. Panhandle folder with 
letters ag farmers already making good, 
free. C. L, Seagraves, Gen. Colonization 
Agent, AT&SF Ry., 1871 Ry. Exchange, 
Chicago 

$12 50 PER month buys 40 acres of goo. 
land in Clark county, Wisconsin, at $18 
an acre. New land in well-settied com- 
munity. Values steadily increasing. Send 
for map. West-Cannon Co., Dept, M, 
Marshfield, Wis. 


DIVERSIFIED Farming, Wallowa county, 
Oregon, Best watered county in the North- 
west; irrigated and unirrigated lands. For 


information write to L Couch, Wallowa, 
Oregon, 
40 ACRES good timber land, fine fruit 


and farm land, 4 miles from Doniphan. 
Price, $320. $20 oe. | $10 per month. 
2,500 acres to sell. H. Martin, Doni- 
phan, Mo. 

160 ACRES unimproved, good land, 
Stanley county, So, Dak., $2,500. Mtg 
$1,100; due 5 years. Equity for other 
——s. Make offer. Chas Bailey, Garner, 
iowa 

~ FOR Sale—Fine farm lands Central South 
Dakota, $25 to $45 per acre. R, C, Greer, 
Blunt, D. 

~TDEAL Homes—Fruit, vegetables, poultry, 
live stock. Illustrated booklet. State Roard 
Agriculture, Dover, Del, in 

THINKING about California? You need 
expert counsel. Send for folder. W. A. 
Doran, San Marcos, Cal, 


BARGAINS. East Kansas rain belt lands 


I HANDLE your Patent work personally. 
“‘No clerks prosecute my _ cases. Write for 
particulars. 0. Woodworth, Warder 
Building, V Washington, D. C. 


“PATENTS procured and sold; reliable 
service; highest references; personal prepa- 
ration and prosecution of all cases; don’t 
write if you want something for nothing: 
terms very reasonable; inventions of merit 
meet with success; send sketch. New Book 
Free. Sanders, 7 Crilly Bldg.. Chicago, Ill. 

FOR honest advice and real patents at 
low cost, consult John ©. Seifert, Patent 
Attorney, 50 Church St., New York, N. Y. 

PATENTS Secured. Send sketch or model 
for search. Book containing over 200 me- 
chanical movements, advice and search free. 

. N. Roach, Jr., 514 Metzerott Building, 
Washington, D. C. 


YOUR * be worth thou- 
sands. Its worth to 

the strength of the Patent. 
our firm has b 
the advantage of our extensive knowledge 
and ripe experience when we procure your 
patent. Clients in your state. Write today. 
Louis Bagger & Co., 609 Barrister Building, 
Washington, D. C. 


CAN we Market Your Patented Article 
For You? We have an original, Copy- 
righted Agency selling plan; we are desirous 
of getting in touch with owners of patented 
household articles of merit. Can finance 
manufacturing of same, if necessary. Mer- 
chandising, 10 High St., Boston, Mass. 


$25 up. Frank King, Atlanta, Kans. 


TEXAS school land on market now; you 
can buy good land at $2 per acre: pay 
5e per acre cash and no more for 40 years, 
but 3 per cent interest on the balance. 
Send 6 cents postage for further informa- 
tion. Investor Publishing Co., Dept. 3, 
San Antonio, Tex. 


PATENTS sold. We do the business— 
not merely collecting advance fees. If you 
own @ Valuable patent send for a. free 
booklet. ‘‘How I can get cash for your 
invention.”” No charges made for listing. 
Patent Advertising & Sales Co., Frank- 
ford, Phila. 

~ WANTED—Inventors to submit devices 
for street railway transfer system. For 
particulars address Inventors’ Mutual De- 
velopment Association, 303 otomac Bank 
Bldg.. Washington, D. C 

BEFORE spending money on patents send 
for our book—How to Make Patents Profit- 
able, based on 30 years’ experience. Benja- 
min & Bassett, 9th & G Sts., Washington, 
dD. Cc. 


fortune, 
Eugene 


INVENTORS: My patent made a 
Particulars free. Let me sell yours. 
Pearl, 21 Union Square, New York. 


FOR Sale or Exchange—20 acres, im- 
proved, on good Michigan lake. &. 
Fishing, Poultry. Price $2,500. 2 
Hutchinson, 1611 N. Washtenaw Ave., 
cago. 

OKLAHOMA—$25 cash and $10 per 
month buys 40 acres, Eastern Oklahoma, at 
$3 to $10 per acre. Just acquired from 
government. Stephen Brown, Ft. Smith, 
Ark. 

CALIFORNIA fruit and alfalfa land. $50 

acre and up; easy terms. [Illustrated 

klet free. Shasta Land Company, Ander- 
son. Cal. 

$5 TO $10 an acre—Northwestern virgin 
farm lands. Small payment down, balance 
can run forty years. Homeseekers invited. 


Send l5c in stamps for literature. Dept. 
F-A, Marmax 
South Croskey, 


Mercantile Agency, 2512 
Philadelphia, Pa. 
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MONEY- Making Farms: 
$50 an acre; 


13 states; $10 to 
live stock and tools often in- 
cluded to settle Big Illustrated 
Catalogue No. . Strout Farm 
Agency, Station 3043, “47 ‘34th Street, 
New York 

SOUTH Georgia farms for sale, large or 
smali tracts. Albert Fendig & Co., Bruns- 


“BUY a farm ai ‘any “place on the continent 
of North America. ‘e will give- you the 
names of the owners free. American In- 
vestment Association, 37 Palace Bidg., 
Minneapolis, Minn. 

“SELL your property quickly for cash, | no 
matter where located Don't pay big com- 
missions. Particulars free. Real Estate 
Salesman Co., Desk B, Lincoln, Nebr. 


DOGS, BIRDS, POULTRY, ETC. 


PEDIGREE Pedigree Chesa- 
ake Bays. Square Deal Kennels, Troy, 
“HOUND Pups for sale. Write for par- 
ticulars. FE. Hulbert, Raymond, Wyo. 
“SCOTCH Collie, Airedale Terriers. Send 
for list. W. B. Watson, Box 130, Oakland, 
Towa. 
FOR country home or large farm, the 
Great Dane is an ideal watch-dog. Intrepid, 
powerful, sagacious, affectionate. Thorough- 


breds $25 upwards. Guardian Kennels, 
Batavia. N. Y._ 

FOR Sale —Pedigreed Blenheim eim Spaniel. 
N. FE B. Knight, Tiffin, 0. 


“AIREDALE Terriers and Scotch . Collies. 
State wants? Sale; list free. Phil Savage, 
St. Charles, Ml. 


FORMULAS 


3.000 FORMULAS and Recipes 
Rosdman’s guide—100 money-making se- 
25e. 500 excellent formulas %c. How 
resilver mirrors—Renew dry_batteries— 
Transfer photos to glass—Make printing 
cuts—How to make rubber 

. All above sent postpaid for $1. 
Profitable Service Bureau, 3311 Belleplaine 
Ave.. Chicago. 


INVISIBLE Ink Formulas. Tested, 
practical, inexpensive. Correspond secretly. 
Great fun. Also formula for silver plating 


der. Excellent, 25c. Al. Daniels, Box 
Los_ Angeles. Cal. 


ELECTRICAL 


RARE COINS 


JACOBSON & Brandow 
Coils, $1.50. One Cylinder Magneto, $8. 
For Motor Boats, Motorcycles, 
Gas, Stationary, Farm Engines. Guaran- 
teed, cost three times price. Weil's Curi- 
osity Shop, 20 South Second Street, Phila- 
delphia. Pa. 

BUILD and Maintain Your Own Storage 
Batteries. Detailed instructions and _ for- 
mulae. Price, 50 cents. Guaranteed Elec- 
tric Storage Battery Co., st Louis, Mo 

$15 TAKES \ horse-power motor and 


vacuum pump, scarcely used. Koren, 1621 

Jackson Bivd., Chicago 
ELECTRICITY. Just what you have been 

looking for. Our Modern Blue Print 


Chart Method of Electrical 
grams. 


Wiring Dia- 
Thoroughly explained so that you 


can easily understand them. All kinds 
of Bell Wiring. Annunciators, Telephones, 
House Wiring, Conduit, Theatre, Isolated 


Piants, Dynamos, Transformers, Arc Lights, 


Special Treatise on Motor Wiring. Write 
now for information. Electrical Wiring 
Diagram Co., Box A, 173. Altoona, Pa. 


GAMES AND ENTERTAINMENTS 


BE a Magician, make big money enter- 
taining. Complete course in Magic. Ap- 
paratus furnished for evening's entertain- 
ment. Send 4c in stamps for prospectus. 
College of Magic, 1101 Advertising Bidg., 
Chicago. 

JOLLY Jokers’ Joke Book—Side-Splitting, 
rib-tickling, button- busting jokes and 
stories. Equal to tickling a toad with a 
feather. 10c postpaid. T. R. Dickey, Box 
Smuggler. Colo. 

MAGIC Pocket Trick Free, including 
250-trick catalogue illustrated. Everything 
for stage and parlor entertainments. Magic 
Co., Dept. 10, 249 West 38th St., New 


HAVE old coin ~~, want for your col- 
lection. Sell cheap. J. Carey, 45 North 
Ave., New Rochelle, N 

Bilis, all different, lot, 


10 COINS, 5 
25c. Burgess, 522 Beacon, Toledo, Ohio. — 


BE Buy Old Coins. Highest prices paid. 
Our booklet, “What Your Coins Are Keal 
Page & Burgess, Rockford, 


Worth,” 
Obie, 


COINS—20 ‘different foreign 25c. 10 dif- 
ferent bills 25c. 200 different stamps 15c. 
F. L. Toupal Co., Chicago Heights, Mi. 


“WE pay highest cash premiums on all 
rare money to 1909. We pay up to $1,000 
for some and lesser amount for thousands 
of others. Get posted. Send stamp for 
large [Illustrated Coin Circular. You have 
nothing to lose. Numismatic Bank ot Texas, 
Dept. H, Fort Worth, Tex 

$4.25 EACH Paid For U. 8. Flying Eagle 
Cents dated 1856. We pay Cash premiums 
on hundreds of Old Coins. Send Ten cents 
at once for New Miustrated Coin Value 
Book, 4x7. It may mean your fortune. 
Clarke & Co,., Coin Dealers. Box 15, Le 
Roy, N. Y. 


FOR MEN 


TUCQUAN Cigars. Five inch Perfecto 
Imported, Sumatra Wrapper Sprigged Ha- 
vana Filler sent anywhere by Parcel Post. 
My factory price, box of 50—$2. P. O. 
money order. Frank G. Schwartz, Mfr., 251 


N. Mulberry St.. Lancaster, P 

POCKET Cigar Lighter—20 cents; small- 
est aus lighter sold. Nellis, Wald- 
wic 

SAF a razors sharpened; two cents 
each. Guaranteed. Blade box free. Elec- 
Btropping Co., 134 Shelby 8t., Detroit, 

ich. 


York. SUMMER RESORTS 
GICAL Apparatus. r a prices! 
a BOYS’ Summer Camp, near South Haven, 
Mich. ; 25 acres of fruit orchards and native 
10 CARD tricks and cards, 0c. Mc- | woods. Not a school, but a place where 
Guinness, 612 E. 4th St., Brooklyn, N. Y. | city boys and girls can enjoy outdoor sports 
MAGIC tricks, books and ~~ supplies. and farm life, under the constant super- 
Largest line in the world. Old reliable | Vision of an experienced physician and 
firm. Mammoth iltustrated professional | ‘Tained assistants; main purpose being to 
catalogue, ten cents. Read & Covert, 821 | Duild up sound healthy bodies. For full 
East 43rd Street, Chicago, Il. particulars address Country Life, 4316 


500% PROFIT. Make greatest — 
fluid, cleans all kinds clothing. Com 
formula, sample and instructions $1. Pad 
dress Expert 


Bath. N. 
~ Price, $1, epald. 
romley, 


20,000 FORMULAS. 
Complete list 4c (stamps). Edm. 
Watervliet. N. Y. 

“THE best China Cement made; make it 
yourself; good profits. Formula and lists 


We. Anjo Co., Galesburg. Th. 

TRIED formulas for “making 10 big sell- 
ers, LOc. Madrian,’ 66 Sumner Ave., 
Brookiyn. 


~PORMULAS—3. 000 Formulas and Digest. 
One year, 50c; or silvering mirrors formula 
and Digest one . 25c: or 200 formulas, 
ete., and Digest one year, 25c. Digest, 
Grand. Rapids. 

STRAWBERRY Shortcake year around, 
by preserving raw; receipe 25c. Address 
Route 4, Box 54, Elroy, Wis. 

I HAVE 15,000 absolutely correct formu- 
las for sale: all you want for 10c each and 
satisfaction guaranteed. The Scientifie In- 
sepation Club, 2212 E. 20th St., Oakland, 


NICKEL Plating Powder to ge any- 


thing; guaranteed; $1: Leitner, 3211 North 
Ave., Chicago. 

TELEGRAPHY 
TELEGRAPHY taught in the shortest 


pessible time. The Omnigraph Automatic 
Transmitter combined with standard key 
and sounder. Sends you telegraph mes- 
sages at any speed just as an expert oper- 
ator would. Five styles, $2 up, circular 
free. Omnigraph Mfg. Co., 41 G. Cort- 
land St., New York 

TELEGRAPHY—Morse and 
llway (Station 


wireless— 
Agency ) 


Western Union Wires and complete Wire- 
Stat Splendid 
tunities. assisted. Living 
Penses low earned 
eldest school— established 38 years. 
ment, $25,000. Correspondence 
Catalog free. e's Telegraph, 
Railway and Institute, 15th St., 
Valparaiso, 


STAMP COLLECTING 


STAMPS Free—100, all 
names two Collectors. 
Stamp Co.. Toledo, 0. 

U. 8S. STAMPS Wanted. Send for my 
buying list ; it may mean money to you. 
Guy T. Slitor, Watkins, N. Y. 


10 DI stamps, better than 


different, for 
Postage 2c. Toledo 


100 DIFFERENT 
the average, 1l0c. The Oudyn Company, 
Greenville, Ill. 

300 FOREIGN Stamps, all different, 25c. 
Hardy’s Bookstore, Oakland, (Cal. 

AMPS, best. Prices 
free. Ohlman, 75 Nassau. 

205 DIFFERENT foreign 
Remit 25c six months’ subscription Mc- 
Kele’s Stamp Weekly, Boston, Mass. 101 
different United States if preferred. 


SEVEN rare “stamps” “catalogued, $1.25, 
12e. Leon Cass, 604 Grace St., Scranton, 
Pa. 


lowest. Lists 
New York. 
stamps free. 


25 DIFFERENT British Colonials to appli- 
cants for stamps on approval. Chas. Nickles, 
12? Florida Ave., Washington, DC 

STAMPS, 100, all different, free. Post- 
age 2c. Mention paper. Quaker Stamp 
Co., Toledo, Ohio. 


STAMPS—105 China, etc., stamp _ die 
tionary and list, 2c. Bullard, Sta. A, 

PACKET of 23 stamps; no two coun- 
tries _. 500 hinses. Set of $1 and $2 
U. Rev., all for 5c. Miami Stamp 
Co., Spoledo, Ohio. 


STAMPS, 15 varieties, South and Cen- 
tral America, 4c, sent with our net ap- 
provals. Palm Stamp Co., 249 No. Gucen- 
delet St., Los Angeles, Cal. 


24 Se Cuban stamps 10 cents. 
List of low-priced stamps ree 
‘stamp Co., 111 P. Nassau 8t. 
New York € 


PERSONAL 


$25 REWARD for information leading to 
uteregpoute of my brother, Amos Stout. 


a Reyberne, Heber Springs, Ark. 


Greenwood Ave., Chicago. 


TYPEWRITERS AND SUPPLIES 


SUMMER Bargains. Our entire stock of 
Factory Rebulit Typewriters is offered at 
below-list-prices for the summer only. All 
trademarked and guaranteed for one year 
like new machines. Buy now and save as 
much as $75. We operate four large fac- 
tories and have branch stores in leading 
cities. Write for Summer Price 
Catalogue. American Ls Machine Co., 
Inc., 345 Broadway. N. Y. 


OUR factory rebuilt typewriters are a | 
new; prices lowest in the country; No. 
Oliver, $28. yrite for our complete 
of standard makes, Joseph Kuchera, Dept. 
22. Almond, Wis. 

consist - 


“AN entire stock of typewriters, 
ing of one hundred machines, for sale to 
settle anh account. Visible writers and 
others. Many like new. Write for list. 
Ayer’s Investment Co., 430 2nd Ave., So. 
Minneapolis, Minn. 


SPECIAL Sale. All 
ing. Guaranteed. 


makes. Great = 
Trial offer. Agent 


wanted. Office supplies. Established {ser 
Write for st No. 6, riter In- 
een Co., 237 W. 4th St., Cincinnati, 
Ohio. 


TYPEWRITER Bargains. 
Smith-Premiers, Olivers, Roya 
Waterloo, N. Y. 

: Smith Premier and 
—- $15; Oliver, $30; others, $10 

Free trial. Geo. Thomas, 776 Gib- 
raltar Bldg.. Kansas City, Mo. 

YOUR Old Typewriter rebuilt like 
$10 or less. Guarantee given. Standard 
makes for sale. Bargains. A, E. Atchison, 
112 N. LaSalle St.. Chicago. 


~ OLIVER visible typewriter for sale ch 
Sent on trial. Charley Richart, Route 
Kosedale, Kans 


TYPEWRITERS. Bargains, lowest prices 
and Jargest list in the world all guaranteed 
five years, shipped on 15 days’ free trial. 
Remington $10, Smith Premier. $10, Olivers 
$15, Underwood $20. Send for our large 
illustrated and special agents 

Typewriter Exchange, 213 


Bell, 


offer. Harlem 
West 125th St., New York City. 
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TYPEWRITER—Oliver No. 5 guaranteed 
ect, -shipped on approval, only $35 
Postlewaite, Hammond, Ind. 


PRINTING Presses, supplies, second-hand, 
at bargains. List for stamp. Popular Bar- 
gains, Richland, Pa. 


SECTION 


TATTOOING Machine, Ink Directions, 
50c. Catalogue free. Rebec Manufacturing 
Co., Cedar Rapids, Iowa. 


“TY PEW RITER Ribbons for all makes 
Guaranteed perfect, four for $1, 
se $1 per 100. Peerless Ribbon Co., 
13 West 125th st., New York City. 


PRINTING AND ENGRAVING 


1,000 IMITATION Typewritten Letters, 
Envelopes, 6x9 circulars, statements, cards, 
billheads, $1.50: Samples free. | Good’s 


PRINTING Presses, type, supplies. Cuat- 
alog free. L. M. Carroll & Co., 326 
Madison St., Chicago. 


BROTHER —-Accidentally discovered root 
will cure tobacco habit. Gladly send par. 


GOOD. Printing at low prices. 1,000 
good letterheads, envelopes, cards, billheads, 
labels, circulars, $2.50. Samples free. 
Catalogues, booklets, and circulars our spe- 
cialty. Ernest L. Fantus Co., 523 S. Dear- 
born St., Chicago. 


MISCELLANEOUS 


Printery, Harrisonburg, Va 

“100 BOND SOND envelopes, bond letter- 
heads, 4" business cards, printed and post- 
Raich, for $1.10. Echo Printery, Gladstone, 

“200 EACH, Noteheads, Envelopes, Cards, 
all $1.75. 1,000 each,’ $7. -1_ quality; 
samples free. Thomas M, Clark Company, 
Michigan City, d. 

IMITATION typewritten heading 
black, body purple, 500, $2.20; 1,000, 88. 30; 
100 envelopes and letterheads, 65e; 1,000 
business cards, 2 colors, $2.20. Stamp for 
samples. Satisfaction guaranteed. Two 
Color Press, 1134 Center St., Chicago, 

ACTUAL Typewritten Letters. Reason- 
able. Letterheads. Billy Schwartz, 
Congress St., East, Detroit. 


1,000 BOND 3%x5%_ circulars, $1 pre- 
paid. Samples. Smith Supply, Wauk 


GINSENG and Golden Seal—A_ small 
9 planted with ginseng or golden seal 

ill bring larger returns than a large farm. 
I’ 8 easy to grow; you therefore don't need 
much land to be a large ginseng or golden 
seal grower. We *rurnish seed and plants 
to begin with. Booklet telling how to plant, 
cultivate, harvest and market these wonder- 
ful plants, 10c. Free with first order. The 
Rising Sun Ginseng Nursery, Box 225, Nar- 
rows, Ky. 


A MBETALLURGIST’S marvelous inven- 
tion. How to instantly plate metals with 
gold, silver, nickel, brass or tin. Requires 
no skill, tools nor mechanical knowledge. 
No electricity or poisonous solutions. 50c 
brings personal instructions with satisfac- 
tory demonstration, or money promptly re- 


now BUYS 10x15 press and type. John 
Penner, Downers Grove, Ill. 
YOUR name on 200 eo stickers, 
10c, Star Co., Clintonville, Con 
100 LETTERHEADS and 100 a 
neatly printed and prepaid, 9%0c. Mail 


Printer, 908 Walnut, Philadelphia, 
GUMMED Stickers, 1,000, 60c. 32-page 
Catalog, 2c. MacTaggart, 13th-Arch, Phila- 
delphia, Pa. 
PRINTING— 


500 either noteheads, envel- 
opes, statements, cards, 1.50. 
1,000 envelope slips, $1. 1,000 ‘linen finish 
letterheads or envelopes, $2.50. 1,000 type- 
writer letters, $2. Samples. Model Com- 
Dany, Manchester, Towa. 

PERSONAL-Looking Letters, (imitation 

tten) $2 per 1,000 prepaid. Su- 

perior, economical printing. R. & M. Busi- 
ness Aid Company, Baltimore, Md. _ 

EXTRA! 100 letterheads, 100 envelopes, 
100 return envelopes, $1 postpaid. Walden 
Press, Roxbury, Mass. 

MULTIGRAPH form letters—$3 for 1,000. 
Includes stock, letter, letterhead—sent pre- 


paid in U. S. Specimens free. Perfec- 
tion Letter Company, Muncie, Indiana. 
500 CARDS, Mailed, Stamonly 


$1.00. 
Printery, 23 Duane, New York. 
PRINTING—100_ Fine 
Cards, 35¢; 


Bristol Visiting 
300 Business Cards, ; 100 
and $1.25; 500, 


funded. Kummen, Jeweler, Box 17, St. 
Paul, Minn. 
DRAUGHTSMEN, artists and _ writers 


wanted to use Niag-Rine, the water proof, 
perfect flowing, eternal ink. Large size 
tube or bottle only 20 cents prepaid. Agents 
and dealers want Chas. Haeusser, 1267 
Albany. N. Y. 

NDFATHER’S Clock Works, $5. 
Sights shop-worn, quantity limited, others 
with chimes, all prices; also several nice 
Grandfather's Clock cases, exceptional bar- 


ns. Clock Company, 1673 Ruffner St., 
Philadelphia. Pa. 

Seal the Golden Harvest, 
$6,500 per acre. Easily grown. Explan- 


booklet ten cents. Gardens, 
200 Main St., Cincinnati, 

SOLIDIFIED alchol in non-ex- 
plosive for cooking. Safe. 26 cubes 50c. 
Special stove 50c, all postpaid. The 
“Lever” Company, 44. Elizabeth, N. J. 


ticulars. F. Stokes, Mohawk, Milorida. 

CUTS anybody can make. Simple Etch. 
ing Process, $1. Particulars, specimens, 
for stamp. M. Day, Windfall, Ind. 


OUR Circulars Sent Free; Rubber stamps, 
perfumes, etc. W. M. Stuart, Marshall, 

‘GENUINE hair seal fur-covered moc ‘Casins, 
made by Alaska Indians. For inside or 
outside wear. Nobby souvenirs of North- 
west; $3 pair delivered. Also nicely beaded, 
well made, plain leather moccasins, $1.75 
delivered. Satisfaction guaranteed. Special 
prices on small sizes. Lieyd Palmer, 
Rainier, Wash, 


“RELIABLE Formulas produce salable 
I furnish the latest formulas. 


Manufacturing processes and trade secrets 
in all lines. Don’t waste time and money 
with ‘‘dead ones,’” but send today for my 

“Red Seal’ list. Miller, Chemist, Mari. 


etta, Georgia. 

-MAKE big money opening safes and set- set- 
ting combinations. Write Wayne Strong, 
811 Temple, Los Angeles, Cal. 

“CUT down your living expenses by using 
our new system—The Right Road to Wealthe 
only 50 cents. J. Bauziger, 14 Aetna §8t., 
Waterbury, Conn, 

“DO you want to go on the stage. Bea 
Handcuff King. I will teach you how; tor 
— address Box 902, Springfield, 

ass. 


“WE buy anything of value. Hotel Pur- 
nishing Co., 2738 Front St., Philadelphia. 
GINSENG, the money crop; get our prices, 


Onion” Ginseng Gardens, Box P55, Amanda, 


SKELETON Keys—Just what you = 
ery all common door locks. 25c 
F. Novelty Co., Box 237, Rock Island, 

START earning $18.00 to $30.00 a week 
and hold your position besides Direct Man- 
ufacturers Co-operative Mail Order Plan. 
You represent us. No canvassing. We show 
you how and furnish everything. Big 
profits. Big summer leader. You want a 


25c, SIMPLB, accurate, complete 4,000- 
year perpetual and useful =— Calendar 
combined; thousands in ummer, 
3649 Sixteenth Street, San “Francisco. 

WRITE 200 words with one dip. My 
pen does it. d 10c for samples. E. 
Lindmark, 4510 Sixth Ave., Brooklyn, N. Y. 
STUDENTS Special—20 beautiful college 
— all different, size 9x18% for 2%c 
in stamps. Address G, W. Maneval, Will. 
iamsport, Pa. 

TOBACCO Cure. 


One box cures. Guar- 
anteed or money back. Established 1894. 
Write for special offer. Allen Distributing 
Co., 319 Nelson Bldg., Kansas City, Mo. 


own. Write today for 
Co-operative Manufacturers Plan with ~ 
ited Free Coupon net = 
sworn statements. Pease Mfg. sae 
37 Pease Bldg., Main ge. Buffalo. N. 

BLACK Opals, beautiful colors, 4 
from Australia. Send $5.00 Money Order 
for lovely stone. Satisfaction or cash back. 
Many pleased customers. Catalogue free. 
Norman Seward, 453 Bourke Street, Mel- 
bourne, Australia. 

I WILL start you earning $4 daily at 
home in spare time, silvering mirrors; no 
capital; send for free instructive booklet, 
giving plans of operation. G. F. Redmond, 
Dept. 306. Boston, Mass. 


an Expert Chauffeur or 
once, in a GOOD-PAYING position. 


NATIONAL AUTO SCHOOL 


JUNE & READING RD., CINCINNATI, OHIO 


GENTLEMEN :—Send free booklet telling how I can become 
Repairman and 


Pay you to cut this out and MAIL TODAY 


Mail Today ; 


GET THE “NEW IDEA” 


—and obtain quick relief from interrupted sme discom- 
fort, irritation, insecurity and all supporter ills. 
elastics to bind, creep and give way. 

“New Ideas’’ (good for years of comfort), sent prepaid for 15c. 
(Roman Gold Plate, 50c). 
ora pair on approval and pay a/fer trial. Sales agents wanted, 


Modern Specialty Co., 43rd St, Racine, Wis. . 


Try ’Em Before You Buy 


No bands or 
A pair of Nickel Plated 


If you prefer send a two cent stamp 


ADDRESS 


» at 
PM7 


THE INDEX 


For VOL. XIX 


POPULAR MECHANICS 
MAGAZINE 


(January to June, 1913, Inclusive) 


is ready and will be sent to any address 
upon receipt of 10 cents in stamps. 


POPULAR MECHANICS CO., CHICAGO 


| 
= — — —— —— — — 
$230.8 
$2.50. Send for samples. Joseph Rovidoux, 
45 Wegman Place, Jersey City, N. J. 
s 
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Be the Boss 


In the New Profession 


Thousands of men needed. The New Profession 
that is paying big money wants you and needs you. Here 
is your opportunity to get intoit. Don't leave your pres- 
ent employment. Learn at home during your spare time. 


The profession [< 
Bea Meter Engineer [Special 
ter Engineering is now in its infancy. The | Fora limited time 
Sectrical stations must have Meter Engin- | we are nraking a 
hey are paying big money for them. special reduced 
Thousands of positions are now ogee rice offer inorder 
wonderful opportunity for men of ages. induce men to 


start the study of 

A $3,000 Job for You E'ectricat | tewe 
ter Engin- | j right away. 

eering is one of the best pond professions Waits ‘or full par- 
in the industry. Hundreds of men making bbe mi at once. 
,000 and more a year. You can do the same. 
How would you like to have a $3,000 a year job6 months from now? 


Write Today for 40-page Book Free 


Just your name and address on a post card is enough, We will send 
tie absolutely free and d our new 40-page book on Electrical 
eter poy Tells 2 | about new profession and special of- 
fer we are now making. Write now—immediately—while we are 
making this great special reduced price offer. This offer is limited. 


FORT WAYNE CORRESPONDENCE SCHOOL, Dept.119Y Fort Wayne, Ind. 


Help Yourself to 
a higher Salary 


Learn Paragon Shorthand at home. The 
demand for young men and young women 
stenographers is tremendous—salaries big— 
advancement certain. 


Paragon Shorthand 


7 Easy Lessons, Learned in 7 Days’’ 
is not a fad system, but ftivel the shortest, quiebest; most- 
easily-written, most-easily. -read S hand ever invented. It is 
wood highly r court re 
private secretaries to big men high-priced s' 
in Hig! wrote: ‘‘I am Ned to intro- 
duce Paragon in our High predict 
that inside of ten years be the 

Step into your future now. Paragon is so ~ +e you can learn 
it in your own home, with a little spare time stady, in a week. The 
tost is so small you will be surprised. Send for my free book “*Short- 
hand in 7 Days.”’ It proves the supremacy of Paragon and tells all 
about the success of Paragon writers in the employ of Governments 
and Big “ss. eed that Write me. 


RTHAND® 
PARAGON SHORT AND INSTITUTE 
Street lew Orleans, La. 


rapher now me prove 
ties. Write me freely. 


BE A TELEGRAPH OPERATOR 


Learn at home by mail. Earn $75 to $250 per 
month. Big demand for operators. We send 
you instrument and instruction on 30 — 
days’ FREE trial. Write today for 
Free Book and Telegraph Code. —_ 

MUTUAL TELEGRAPH SCHOOL, 827 DWIGHT BLDG., Kansas City, Mo. 


CG AGHOO Make the whole family 

and all your friends 
“just sneeze their heads off” without knowing 
why, with Cacheo, the new long distance harmless 
snuff. Sent anywhere for 10c. 3 for 25c, 1 doz. and spe- 
cial premium for 90c. AMERICAN SUPPLY CO., St. Paul, Minn. 


SCHOLARS 


Offer Limited 


A tremendous, positively tremendous, 
opportunity for the ambitious man! An op- 
portunity to learn Law in the Largest Law School 
for Home Study in the World—to get a Three Years 
Scholarship WITHOUT A CENT OF COST TO 
YOU. This Scholarship entitles you tooure omplete 
Course in Law, Lectures, Faculty Talks, Examina- 
tions and the privileges of our Sonutilina Service 
Your only expense will be for Text Books. We make 
this offer for advertising purposes. Send immediate- 
ly for complete information. 


Superior Advantages of Our School 


We have had ten years successful experience 
in teaching Law by correspondence. Distinguished 
faculty and lecturers. Course combines case and 
text-book methods of instruction — covers same 
ground as HARVARD and leading resident law 
schools—prepares you to pass all subjects required 
in bar examinations. 


We This Magaitcant Law Library 


Ma... cost over $50,000. Complete in twelve 
volumes—covers every important subject of Law. Written 
fo you can understand every detail of most complex Law 
problems, Endorsed by bench and bar. 


BUSINESS LAW COURSE Know your 
rights! Protect 
yourself. Every business man ‘cunaieane possess a knowledge 
of law. No knowledge is more important no Ta 
We have a Course for those who want a knowledge of law 
for business purposes. 


GUARANTEE We cuarantee to coach FREE 
any graduate failing to pass 
the bar examination. 


MAIL TODAY FREE 


Don't dela Remember this 
offer is limited an necessary 

ther you expect to become o lawyer or 
not, fill out the cow one ~~ atonce, No 
for” dese gata ‘one 
or tal for an 
= 


Information 
COUPON 
Correspon- 
School of Law 
Dept. 1137. Manhatian Bidg., Chicago 


itlemen: I would like to have yo: 
full particulars your GREA 


plan of Law Instruction. Please 
overything Free ans repaid. I obligate 
in no way whatev 
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BARNEY OLDFIELD 
‘Declares My Auto School 
The Best in the Country 


READ LETTER 


Dear Mr. Sweeney :— 
After going through your school here, as you call 
it, I would call it a shop, it is complete enough to be called a 
factory, | am pleased to tell you that I consider it the best 
and most completely equipped school in the country, It is 
needless for me to tell you that I have visited a great many 
—— schools during my travels, as I am greatly inter- 
in their work, but yours is far ahead of any I have ever 
seen, as you teach here the mechanical end of itin a ce 
tical way, which is in my estimation far ahead of learning it 
by ks and charts. ishing you success, 
You know me, 
Kansas City, Mo., Feb. 17,1912. BARNEY OLDFIELD. 


Learn the Automobile 
Business 


A trade where you are in demand 12 months in the year. 
Work pleasant—big demand for trained men. 90% of th 
automobiles in daily use are not in proper adjustment - 
account of shortage of experienced 2 automobile mechanics. 
Everybody in the 
Automobile Business Today 
is Making Big Money 

I want you to come to my school; I want you to see for 
yourself how thoroughly and practically I teach all about 
the automobile. Six weeks after the day ibe enroll in my 
great practical Automobile School you will be prepared to 
properly repair any automobile made and drive any car 
or truck or open a garage and repair shop of your own. 
You can learn the automobile business thoroughly in my 


ool because I have been years in working out for 
quick, thorough instruction, the 


“Sweeney System” of 


Practical Automobile Instruction 


It is today the most thorough, practical, comprehensive 
and interesting course of automobile instruction, and 
embraces every point worth knowing, including vulcaniz- 
ing, brazing, oxy-acetylene welding, lathe work, machine 
~ practice, testing and road work, etc. The First and 
Only Automobile School to Include a Course on Gas 
Tractioneering and to own for demonstrating purposes 
Two$2000 TractionEngines. You learn bydoing the actual 
work on real cars with your own hands under the watch- 
ful eyes and ready suggestions of experienced instructors. 
TRUCKS: We own atruck transportation company oper- 
* ating 8 trucks and therefore give our students 
practical work in handling, repairing and driving trucks, 
as wellasgivethem aninsight intothe livery andtransporta- 
tion business. This experience can be gotten in no other 
school or shop and opens up for the student a large field 
where he can always get good employment at good wages 


No Books Used—Tools Furnished FREE 


The tuition is low and, after you have paid that, you do 
not have another cent of expense in the school. You 
do not learn from books, but t by practical work on real 
automobiles in 4 use. 

or free catalog and we will place 
Send Today your name on our mailing list for 
our monthly school magazine which 
we will also send you absolutely free. I want every 
man thinking of learning to become an Auto Expert to 
have my new, big, Illustrated Catalog. Write for this 
great book. Send today —this very minute— NOW. 


EMORY J. SWEENEY, Pres. 


Sweeney Automobile School 
The School of Practical Experience 
1462 Weedinnd _Ave., KANSAS CITY, MO. 


repair men, truck drivers and 


ry 
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A Gourse of Lessons 
In Drugless Healing 


(Mechano-Therapy) 


® Not one cent to pay 
either now or later —no 
obligation of any kind. 
Just your simple request 
will bring you this valuable course of 62 lessons 
by return mail without cost. This offer is strictly limited. We 
reserve the right to withdraw it at any time without notice, 
So don’t wait a minute. Send your acceptance right away, 


Why We Are Making This Offer 


We want the public to know ‘the real truth about Drugless Healing. 
Besides, these free lessons will d just how tt ghly, and in 
what a surprisingly short time you can master this wonderful new profes. 
sion, at home or in class, without interfering with your regular occupation, 


if You Want to Earn $2500 to $6000 a Year 


if you want an established profession that is remarkably profitable, if 
you want to become master of your own and others’ health and happiness, 
then send for the free course and see what Drugless healing has to offer 
you. Hundreds of successful graduates demonstrate the wonderful effici- 
ency of our methods. How about yourself? Are you satisfied — healthy 
— happy — making all the money you want? If not, get posted on 
Drugiess Healing vight away. 
Remember--This Offer is Limited W 
EE course o 
lessons. Don't wait to think it over. Get the real truth—learn 
what you can earn as a Mechano-Therapist. The FREE 62-lesson course 
and our free book explain all. Send a postal or letter RIG HT AWAY. 
AMERICAN COLLEGE OF MECHANO-THERAPY 
Dept. 817, 81 W. Randolph Street (122) Chicago, li. 


Learn to be An 


Auto Expert 


Six weeks from the day you commence your 
studies at this great oy school you will 
able to repair any make of automobile and 


drive any car on the market. \ 
Earn $75. to $200. a Month 
Many of our graduates make even more thanthis Big 
demand  eomoctent demonstrators, garage 
1 practical work. No books 


used. No “tools to —y “Write today for big illustrated 
free book. Address, 
AUTOMOBILE TRAINING SCHOOL, 1185 Locust St., Kansas City, Mo. 


LEARN TO WRITE PHOTO PLAYS 
Turn Your Happy Thoughts Into Money 
Producers pay $25 to $100 for Motion 
Picture stories. We will teach you to 
write them. Easy to learn. Literary 
training or experience not required. 
A new and fascinating way to turn your spare time into money. 
Our beawtital Catalog tells all about 
it. Itis FREE. Send for it TODAY. 
AUTHORS’ MOTION PICTURE SCHOOL, Ba 130K, Chicago, Ml. 


ARMOUR INSTITUTE OF TECHNOLOGY 

offers complete courses in Meehaniecal, Electrical, Civil, Chemical, Fire Protec- 

tion Engineering, Architecture and Industrial Arts. All courses four years in 

length, and lead to degree of Bachelor of Science. Fully Equipped Shops 
ratories, 20th annual day session begins September 8th. Evening Session 

Oct. 6th, 1913. Bulletins sent on request. 

ARMOUR INSTITUTE OF TECHNOLOGY, Box 21, Chicago, Ill. 


AGIC Tricks, Books 
and Supplies 
Amateurs supplied as well 
as the great Professionals 
Easy, interesting and entertaining. 
Mystify and astonish your friends. 
Large, illustrated professional { Cc 
of Price 


Read & Covert, 821 E. 43d St., Chicago, lil. 
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Be a Doctor of 


Chiropractic 


The New Drugless He: Healing Sc Science 


OF SPINAL ADJU: 


A Dignified, Profitable Profession Easily vo 
at Home. Steady Demand for Practitioners Every- 
where —Our Students Surprisingly Succ 


Make $3000 to $5000 a Year 


Your income as a Chiropractor can be this much or 
more year after year. At the onme time you will 
serving suffering humanity. Dr. Walter made $500 the 
third month after starting: R. M. Johnson has added 
over $3,000 a year to his income; Vern Sharpsteen makes 


$40.00 a day. In addition, this fascinating profession is $RQ00 
ons ype up — students of ours a splen- 
social and professional reputation. 
We We taught these men in their om 1G Per Day 
Ce. spare time by correspondence, 
vay. and in class, te be Doctors of In any one 
i ic— 
Chiropractic the of the 
ung. 
i NEW DRUGLES following 
HEALING SCIENCE trades: 
car of Spinal Adjustment 
ec, if —and thereby made them inde- 
wr antee to teach you with equal Brickl 
fiici, Cc a ng 
althy success. A common school o 
vn education is all you need to Mechanical Drawing 
training 
_for Moving Picture Operating 
Semple lesson sheets 
| FREE We Teach Y 
e eac ou 
it. National School of Chiropractic, Dept. 130, 1553 W. Madison St., Chicago yp texted raya Small Expense! 
— Pot youre we have trained to experts 
My book ooni i umbDin cKiayin 
Be a Newspaper Artist Mostra ing shows how to and oving 
velop your talents. ‘rac- Ope: 
tial, simplified method. G. T. COLEMAN, 216 Bite. St. Louis, Mo. in to sat HERE. 
The demand for skilled men far exceeds the suppl y. 
9 Q 5 9 W d Our students are always in demand the minute t 
oO graduate. We give our students the actual practions 
. work to do right at School — no attention wend = 
Business Book Free 
geet paying jobs for students FREE OF CHARGE. 
Simply send us a postal and ask for our free illustrated 9,059- ur School is the 
vord Business Booklet which tells how priceless Business Oldest, Largest and Best Equipped 
mce, squeezed from the lives of 112 big, broad, brainy Trade School in America 
ess men, may be made to your 
a. to increase your profits, This free book deals with You can enter any time. Open all the ra round— 
bus’ . day and night classes. Tuition VERY LOW at this 
— time — easy payments if desired. We will help you 
Ys ’ earn your way through School. Our instructors are 
ney all experts in their respective lines of work. 
100 Tools and Materials 
| to Guarantee 
ary se a business We that F R E E 
ed. for this free book binds you to nothing, involves you in no obliga your Course of in * 
= teas yet may be the of starting you on a broader career. Suey 78 straction will ma? — | To those who enroll now we 
ay yourscit your word Bookie when you have com- will all the tools and 
1 Simpl i i 
fisrem. Dept.8i-3 Wabash and our School you will | Courses ABSOLUTELY FREE 


im. an expert in the rite at once for full particu- 
HANIcs Technical trade you select. al log. 
GY Training Send Coupon TODAY 
ars For Trades: Don't delay! Send the coupon or Free Coupon 


; post card for full rticulars of 

ROCHESTER, N.Y. offer and School catalog. L. L. COOKE, Director 

.. i nomics, Teaching (Manual Training, Domestic Science and Everything sent to you Free and COYNE NATIONAL 

A — Art, Applied and Fine Arts). Two and Three Year Courses. Prepaid. R/GHT NOW is the TRADE SCHOOLS 

— Mechanical, Electrical, and other special courses for grammar this Dept. 119Y, 51 E. Illinois St. 

(S Efhool graduates. Engineering g and Reply tor courses for while you think of it. Chicago, Illinois 

sc aduates. Inexpensive. for Dear Sir: Please send me FREE 

GISTRAR, 71 PLYM! L. COCKE, Director AND PREPAID full ah 
Coyne National your Offer together with vour School 
Trade Schools catalog. I assume no obligations. 

1g. Dept. 119Y 

ds. vas st. 

iH Attend no stammering school till you get my large FREE Come to Chieago— 

book and special rate. Largest and ag school in the world the busiest city Pa 
| curing by natural method. Lee Welts Miflard. Pres. in the world 
— Schoo! for Stammerers, inc., 917 First St., Milwaukee, Wis. 
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VALPARAISO 


(ACCREDITED) 
VALPARAISO, INDIANA 


One of the Largest Institutions 
of Learning in the United States 


Forty-First Year will open 
September 16, 1913 


In 1873 the school had three departments, 
four instructors and an annual enrollment 
of 210 different students. Now there are 


26 Departments 195 Instructors 


and an annual enrollment last year of 


5625 DIFFERENT STUDENTS 
Excellent Equipments 


The reason for this remarkable growth is in 
the fact that the Institution is constantly 
increasing its facilities, strengthening its 
courses of study and offering additional 
advantages, without making the expense to 
the student any greater. 


DEPARTMENTS: 
Preparatory, Teachers’, Kindergarten, Primary, 

Education, Manual Training, Scientific, Biology, 
Civil Engineering, Classic, Higher English, Ger- 
man, French, Spanish, Italian, Elocution and 
Oratory, Music, Fine Art, Law, Pharmacy, 
Medical, Dental, Commercial, Penmanship, 

Phonography and Typewriting, Review. 


The Department of Dentistry 


of the University is the well-known Chicago College of 

Dental Surgery, one of the oldest and best - uipped 

— schools in the country, Dr. Truman W. Brophy, 
hicago, Illinois. 


Department of Medicine 


alparaiso owns its college and hospital 

a a both in Chicago and Valparaiso. 

scuicago ‘0 buildings are just across as street from the 
ounty Hospital, in one of the greatest Medical 

Centers in the world. Two years of the work may be 

done in Valparaiso, thus reducing the expenses, or 

the entire four years may be done in Chicago. 

THE NEW MUSIC HALL enables the School now 
to accommodate all who wish work in music. 


Civil Engineering 


The Revised Course in Civil Engineering is proving 
a most valuable acquisition. No extra charge. 


The expenses are made so low that 
anyone can meet them 


$20 per term of 12 or per 
Tuition — year of 48 weeks if paid in advance. 


Board with furnished room, $1.70 to $3 per week. 
Catalog mailed free. Address 


we HENRY B. BROWN or OLIVER P. KINSEY 
= President Vice-President 


UNIVERSITY |] 


now 
writer. 


Learn Right at Home 


write now for Free 


cities. 
h: . Type 
. Low cost, 
secretaries and oxpest 
make big money. Th yon less than $25 a week 


ties,“ Positions everywhere. 
Chicago University of jicago, ¥ 


Expert Electricians 


Make Big Money 


You can learn all branches of electricity at 
this school—and you will learn them BY 
DOING the actual work, step by step, person- 
ally guided and coached. 

The opportunities open to men who under- 
stand electricity and have had technical 
training cannot be exaggerated. There is no 
limit as to how high you can climb if you have 
learned electricity at this school. 


WRITE TO-DAY FOR OUR FREE 
CATALOG, or come in and inspect 
the school at your earliest convenience. 


The New York Electrical School 
44 West 17th Street NEW YORK 


Now Taught by Mail in 18 Easy Lessons 


Free Trial Enroliment 
We positively guarantee to teach the world’s 
greatest system by mail complete in 
18 —-_ Costs nothing to make a 
free trial of our wonderfully 
simple home-study course. Sys- 

tem taught by us now 
adopted by more than 2, 
schools, 
ools in 
Denver, Seattle, 
ong 
sof 


Send for 

iculars 

day and 
Ww x 


time. ex- 


rial Enrollment Offer and 
telling of big op’ 1097, 
x 


a little more as 
you a Chauffeur, 


E RN ABICS* 


Will you invest $5 now in a complete AUTO COURSE, and 


ou earn it, if_we prove we can make 
epairman, or Salesman, and guarantee 
—e to start in the business? Our 38 page 


ou_an 
loyment plan explains everything. 


ite, enclosing three cents in postage 


PRACTICAL AUTO SCHOOL, 68 Beaver Si., New York, N.Y. 


L 
ADVERTISEMENTS 


How to increase your salary. BOOK MAILED FREE. 
PAGE-DAVIS €O., 112 Page Building. Chicago. Ill. or 150 Nassau St., New York 


BS to 9190 
EARN TO WRITE EARN ree 


JEWELRY ENGRAVING 


We teach you, by our new and original method of instruction, this clean, 
fascinating and — business right at your home, and furnish you 
all tools needed abso 


lutely free. Write for free boox to the 
OF ENGRAVING, Stroh Bidg., MILWAUKEE, WIS. 


We can positively show you by mail 


|_| POPULAR MECHANICS ADVERTISING SECTION | 
this FREE 
| 
WISCONSIN SC | 


FREE—Send for This 
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Large Illustrated Catalogue of 


HOME-STUDY Books 


Electricity, Engineering, Carpentry, 
Building, Painting, Business 
Check the subjects you are interested in 


and mail it with your name and address. 
We will send full particulars by return mail. 


Electrical Engineering 


Engine Engineer 
+++-Elee. Light and Power Supt. A hile Mechanici 


.«-Eleetrieal Wiring ++--Bookkeeper 
Telephone Expert +++-Plumber 
Architect «++-Mason and Bricklayer 
..»-Bullding Contractor Carpenter 
.---Architectural Draftsman +++-Painter, Signs and Card Writing 
...Conerete Engineer «++-Letter Writing 
Draftsman -+--Railroading 
...Steam Engineer Motorman 


Engineer 


FREDERICK J. DRAKE & CO. 
D 8-1325 Michigan Ave. CHICAGO, ILL. 


sh you 


[bo YOU LIKE TO DRAW? 


That’s all we want to know 
Now we will not give you any grand prize— Z 
ora lot of free stuff if you answer this ad. Nor 
do we claim to make you rich in a week. But 
if you are anxious to develop your talent with a 
successful cartoonist, so you can make money, sen 
acopy of this picture with 6c. in stamps for portfolle 
of cartoons and ,and let usexplain. 
‘The W. L. Evans School of Cartooning 
821 Leader Bldg., Cleveland, O. 


CIVIL SERVICE 


positions are very desirable. Good salary, short hours, easy 
work, pleasant surroundings, life positions, steady work, thirty 
days vacation and thirty days sick leave annually with pay. 

ie appeintunents made last year. No political pull needed. 
Common schoo! education sufficient. Must be 18 years or over. 
Full information about how to secure these positions and 
questions used by the Civil Service Commission free. 


COLUMBIAN CORRESPONDENCE COLLEGE, WASHINGTON, D.C. 
[EARN JEWELRY ENGRAVING 


in your own home, Earn $20.00 to $50.00 Weekly. 
Personal instructions. Write for free booklet. 


Chicago Engraving School, 612 Athenaeum Bldg.,Chicago 


Learn Automobile Driving and Repairing 

We give you driving lessons and teach you all the technical 
parts to a you for a good paying position. Write 

S Booklet Day and Evening Class. 

NORTHWESTERN MOTOR INSTITUTE, 228-230-232 Wisconsin St., MILWAUKEE, WIS. 


BE A DETECTIVE 


Earn from $150.00 to $300.00 
per month; travel over the world. Write 
C.T. LUDWIG, 133 Westover Bldg., Kansas City, Mo. 


I TEACH BY MAIL 
WRITE FOR MY FREE BOOK 
“How to Become a Good Penman 


and beautiful specimens. Your name elegantly 
written on a card if you enclose stamp. Write 
today. Address F. W. TAMBLYN, 418 Meyer Bidg., Kansas City 


Just Out! 


“Tnlay Enamel” Monograms 


The latest idea 
in watch cases. 
Superbly beauti- 
ful. Your own 
monogram in 
handsome enamel 
design (many 
colors to choose 
from), inlaid in 
the superb gold 
newest thing — 
just conceived and 
offered direct to 


Our Special Offer 


You may get the superb Burlington Special 
at the rock-bottom price—the same price that 

even the WHOLES. jeweler must pay. You 
may secure one of these superb timepieces—a 
watch of the very latest model, the popular new, 
thin design, adjusted to the second, positions, 
temperature and isochronism—19 jewels—at the 
rock-bottom price—the same price even the 


Open face or cases, ladies’ or men's 
i sizes. These can be had in the newest ideas: 
Block and Ribbon M: ms, Diamond Set, 

Lodge, Art and Boagen Designs, Inlay 
Enamel Monograms. 


$2. 50 a Month at the Rock-Bottom Price 


$2.50 a month for this superb Ciaseptoaed 
The easiest payments at.rock-bottom price. 
assure us that everybody will quickly accept thie 
introductory direct offer, we allow cash or easy 
payments, as you prefer. 


Sent on Approval We ship the watch | 


al, prepaid. You risk nothing 
—absolutely nothing—you pay 
nothing—not one cent, unless 
you want the offer after see- 
ngand thoroughly inspect- 
ing the watch. 


Burlington 
Write for FREE Catalog Watch Company 
Send for the free book. tt 19th St. and Marshall Blvd. 
will tell the inside facts about Dept. 919Y CHICAGO, ILL. 
watch prices, and explains the Please send me, without 
many superior points of the obligation and prepaid, your 


over double- 
roducts. Just send 
~~ free coupon NOW. 


Burlington Watch 


ree book on watches, includ- 

ing your enamel monogram 
cases, with full explanation of 
your cash or $2.50 «a month offer 
on the thin mode! Bur. 
lington Watch. 
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LEARN ABOUT OUR FREE 
COURSE IN SHOW CARD 
AND SIGN WRITING 


A Great 


at $21 to $50 weekly, salary or 


We are offering. alimited time, a complete course in 
and sign writi J 


ng,t0 those purchasing our 
This isa great opportunity for ambitious 


“L itholia’”’ Ready-to-Use Col 
Keady-to-Use Colors cata dena 


business for yourself. Our show card course is not a book of alphabets. 


It’s a complete course in lettering compiled by an expert New York showcardartistforus “Litholia”’ isthe 


galy liqui 
far superior to either. “Lit 


pigment water paint ever manufactured, used the same as 


temper or tube colors, but 


as cake, dis 
olja” lasts longer, always ready. “TL itholia” is ‘the best for the show card 


Writer, the artist, or the ietertor decorator. A letter of request brings booklet, circulars, and full information, 
LITHOLIA PM. COLOR CO., 71 to 81 W. 23rd Street. NEW YORK CITY 


HIGHLAND PARK COLLEGE 
Enter Any Time. 2000 Students Annually 


One of the most completely equipped ENGINEERING SCHOOLS in 
the country. Students may enter any time they are ready to come. 


COURSES OFFERED 

1. CIVIL, ELECTRICAL AND MECHANICAL ENGINEER- 
ING COURSES. Standard courses are offered in Civil, Electrical and 
Mechanical Engineering. Special opportunity is offered for making up 
work or for taking a complete course preparatory to the standard Engin- 
eering Courses. Shop work from the beginning comes in preparatory 
courses. See our new Engineering Catalogue. 
‘ One Year Electrical Engineering Course 

2. OneYear Telephone Engineering Course 
3. One Year Steam Engineering Course 
4. One Year M * and bile Course 
5. One Year Course in Mechanical Drawing 
Just a fair common oe education is all that is required for entrance to 
these course: urses are very practical and are intended for those 
who have but limited voincalinns and do not see their way clear to take a 
complete Engineering Course. The Machinists’ Course is rr prac- 
tic: The new machine shops are the most complete to be found in con- 
nection with any Engineering School in the United States. 


SPECIAL COURSES 

1. TRACTION ENGINEERING. This is the most complete course 
in Traction Engineering offered by any Engineering School inthe country. 
It may be completed in three months. Students are taught how to make all 
repairs on engines as to handle them. Four traction engines used 
for experimental 
2. GASOLINE AND | AUTOMOBILE COURSES. Th 
may be completed in three months. They are exceedingly 
Complete Chauffeur ee Just a fair common school education is ai 
that is necessary to 
3. FARM BLACKSMITHING, FARM CARPENTRY. 

Mention course in which you are interested. Address, 


0. H. LONGWELL, Pres. DES MOINES, IA. 


2. SHORT 
COURSES 


These courses will give you the ae that means 
and big salary: 

tructural Drafting and cone. Estimating and Con- 
tracting, Builders’ Courses and Pian Reading. 


RAFTING?) 


FREE EMPLOYMENT BUREAU. Study at home or in our 
pave} College classes. State which. WRIT TO-DAY! 
603 Ath Building, Ch 


Drafting will Promote estan 


° 


LEARN TO BE A WATCHMAKER 


BRADLEY POLYTECHNIC INSTITUTE 
Horological Department, Peoria, Illinois 

Largest and Best Watch School in America 
We teach Watch Work, Jewelry Engrav- 
ing, Clock Work, Optics. Tuition 
reasonable. Board and raoms near school 
at moderate rates. Send for catalog of 
information. 
BRAD 


'Y, Dept. S., PEORIA, ILL, 


Learn a Paying Profession 
that assures you a good income and position for life. 
For seventeen years we have successfully taught 


PHOTOGRAPHY 


Photo-Engraving and Three-Color Work 
Our graduates earn $20 to $50 a week. We assist them to secure 
these positions. Learn how you can become successful. Terms 
easy—living inexpensive. Write for catalogue—N ! 


ILLINOIS COLLEGE OF PHOTOGRAPHY, 999 Wabash Avenue, Effingham, Ill. 


ELECTRICAL faving 


2000 young 
in the = 20 years in the fundamen’ tals of A of Applied | Electricity, T 
lectrical School, with its well-equipped shops and la! labora 
ories, is he A weil qualified to give a condensed course in 


ENCINEERING 


including Mathematics, Steam and Gas En- 
gines, Mechanical Drawing, Shop age and 
Theoretical and Practical Electricity, in all 
branches. Students construct dynamos, in- 
stall Se and test efficiency of electrical 

machinery. Course, with diploma, complete 


IN ONE YEAR 


For practical young men with limited time. 2ist year opens yt 
2th. Catalogue onrequest. 17 Takoma Ave., Washington, D 


Morse or Wireless. Station Agency w 
exclusively Grad- 


Expert, practical 
camped. Tuition 
re 


THE UNIVERSITY OF CHICAGO 
orréspondence-Study ep 
STUDY Bal Work 


20th Year’ U. of C. (Div.20) Chicago. Ill. 


MUSIC TAUGHT FREE 


- our booklet tells how to learn to play ma, oon” 
Violin, Beginners or advan: pupils. 
iausic. Lakeside Bidg. 


Yy a Vie 
ic 
NOW \ 
r 
4-0 Opportur 
ow CARDWRITERS 
EARN FROM |. 
$2179$50 weex 
4 
| 
EARN TELEGRAPH 
and Western Union Offical 
= 
TN "s Telegraph, Railway & Wireless institute 
Sth Street Valparaiso, Ind. 
1) 
| 
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That Will 
Interest You 


You, Who Work for a Living, Will Be 
Interested in This Story! 


On the first of January, a man who had been 
employed by the Baltimore and Ohio Railroad, in 
one of the important departments in the general offices 
at Baltimore, stepped into the office of the Superintend- 
ent and said: “Mr. Superintendent, I’ve been with the 

. & O. for fourteen years today. ve been a faith- 
fal and efficient man and I would like to have more 
money than I am getting.” 

« “Mr. Ross, I appre- 


you have veen with the road fourteen years and I know that 

‘ou have a clean record. In fact, I believe you were with the 

. & O. for cighs years before I came here, and for siz years 
before I ever did any railroad work at all. I know you are 
competent to do the work you are Going. and Iam perfectly 
willing to recommend an advancement for you, bot not for 
the work you are doing now. I am not authorized to pay any 
more for that work than you are now getting; if 1 were, you 
would have been getting it long ago. But I'll tell you what 

willdo. Iwill give you another job that pays more money. 


“What other job around here can you fill?” 


That last question was a stunner! What other job 
around there could this man fill when he had been at one 
desk all his life, doing only one kind of work? The result of 
the interview was that this perfectly capable, sober and 
honest man had to remain at his old job, not because the 
superintendent was unwilling to advance him, no’ > 
there was no better job in that office, but BECAUSE THE 
MAN WAS NOT CAPABLE OF FILLING ANY OTHER JOB. 
In other words, opportunity knocked at his door, found him 
unprepared for.the call, and had to pass on without entering. 

How about your own case? Where would you be if 
opportunity knocked at your door, or if you went out and 
found Mr. “Opportunity” and cornered him for an interview? 

Suppose this B. & O. R. R. man had been putting in, 
say, only one hour each evening—probably the hour he actually 
wasted in amusement or idleness, during all these fourteen 

ears, preparing himself for a better place? Suppose he h 
n able to say to the superintendent: 

“1 can fill either one of those vacancies in the 
tariff bureau which must be filled shortly” or ‘I 
can fill Jones’ job in the Accounting Department 
when he is promoted the first of the month.” 

What first would have been necessary to enable him to have 
made such statements? Preparation, Competency and Training. 


who arose from telegraph operator to President of the Great 
Northern Railway; Samue a, who began_as chainman and 
rodman and arosé to the Presidency of the Pennsylvania Rail- 
road; and Wm, J. Harahan, President of the Seaboard Air 
Line Railway ,who began asoffice boy forthe superintendent of 
the L. & N. R. R. you suppose these big railroad men could 
have advanced as they have without study and preparation? 


New Jobs Now Open—Earn from $35 to $100 
Weekly as Traffic Managers 


Modern transportation is a jungle of routes and rates, 
calling for specialists, who like the pathfinders of old, have 
expert knowledge of the trails o c. How to route ship- 
ment to obtain shortest mileage and quickest deliveries and how 
toc ify goods to obtain lowest rates are two vital factors in 
business competition. The man who knows how is so valuable to 
hi pl that he ds respect and big remuneration. 


New and Uncrowded Profession 


Thereare half amillion LARGE SHIPPERS in the United 
States. Practically every one of them needs an expert 
traffic man, and this n is recognized as never before 
because of the recently enacted railroad rate laws 
and interatate commerce regulations. The demand 
for trained and efficient traffic men is many times 
greater than the supply. There's room for you. 


Study Traffic and LaSalle 


interstate Commerce Extension 

Decide now to become a traffic man, University 
Our Interstate Commerce course opabtes you 


Clip coupon. below, sign and I am interested in the 

ii at once and we will send you Fos new profession — Traffic 

Management. Please send 

unities and juirements n an u nformation 

titractive profension. Traffic Book, free of all cost. 
is book 1s worth a dollar 


4 but 
Fee while they fast. 


“Ten Years’ Promotion in One,”’ 


ome 


LaSALLE EXTENSION UNIVERSITY, Dept. 145, CHICAGO 


Other Courses: LAW, HIGHER ACCOUNTANCY, BUSINESS 


ADMINISTRATION, BUSINESS ENGLISH, BOOKKEEPING. é Addr 
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H 
| 
5 
ME 


38 POPULAR MECHANICS ADVERTISING SECTION 


THE OLD RELIABLE SCHOOL 
We have successful graduates in 
nearly every State in the Union. 


Delco Instruction 


Address 
Dept. P 


Automobile School 


Incorporated for $10,000.00. The largest, best equipped and 
MOST RELIABLE automobile school in the country. Unlimited 
practical instruction on everything pertaining to automobiles. 
We have recently arranged with a prominent Detroit firm 

to build and sell pleasure cars for them. In addition to these 
pleasure cars we are also building commercial cars. Our 
students now get the actual experience in assembling, block 
testing and in road testing in addition to the garage and 
repair shop experience which we have been giving them. 
Ours is the ONLY SCHOOL in the country that gives the 
student such a variety of actual experience. You may write 
to the different schools in the different cities but you will not 
find one that can give you the training we can. 
We have just purchased a new 1913 
Hudson motor, equipped with a Delco 
lighting, starting and ignition system, 
and we are now prepared to give you Delco instruction “right.” \ 
school in the country that actually has a Delco system in operation on a motor, and is 
the only school that gives students ACTUAL EXPERIENCE in wiring the Delco 
systems. We have the best instructors on “ Delco”’ in the country. Factories are paying 
better salaries for lighting, starting and ignition men than for any other factory men. 


Come to Detroit, the Automobile Center 


and learn the automobile business. Sixty-seven out of every 100 autos in the country 
are made in Detroit’s 38 automobile factories. There are greater and better oppor- 
tunities in Detroit than in any other city in the United States. Why go to Kansas City, 

aha or some other out of way place where they practically don’t make autos, when 
you can go right to Detroit, the automobile center, and learn the business right? 


Our 48 page booklet ‘‘ How to Drive an Auto” sent free on request 


Michigan State Automobile School 


11-13-15-17 Selden Ave., Cor. Woodward, DETROIT, MICH. 


THE OLDEST AND BEST 


alll 


Our Guarantee 


We guarantee to qualify you 
for a position as chauffeur, 
repairman, tester, salesman or 
demonstrator in a short time, 
or we will refund your money. 
Have you ever known any 
other auto school to give this 
guarantee? We do it, because 
we have the equipment, the 
room and the system and the 
instructors. 


And don’t forget, we 
furnish positions, too 
On account of being in the 
auto center, we can furnish 


Ours is the ONLY 


ATHOME 


LEARN \WATCHMAKING 


You can learn by our mod- 
ern and original system of 
instruction every part of the Watchmaker’s Trade 
at home as good or better than at a shop. You can 
earn money while learning and secure a well paying 
¢ St. position or start in business after compieting our 

- course of inst:uction. Good watchmakers are always 
. on WE in demand and earn trom §20 to $35 Be week. For 
A perticalecs apply to the WISCONSIN SCHOOL OF WATCH- 


ING. Stroh Bidg.. MILWAUKEE. WIS 


positions that schools in other 
towns cannot. 


LEARN WAT CHMARKING ENGRAVING 


Earn while learning. Most practical watch school. 
Individual instructions. Graduates in great demand. Book free. 
Chicago School of Watchmaking, 63 E. Van Buren St., Chicago 


The Best Qualified Corres. Law School 
Sane methods. Sound courses. Authoritative teach- 
ing. THE ORIGINAL SCHOOL. Complete Law Course 
or Business Law Course. oy one cost for lessons, 
books and side helps. Write for catalog. 

THE SPRAGUE CORRESPONDENCE SCHOOL OF LAW 


I TEACH SIGN PAINTING | 


SHOW CARD WRITING or LETTERING by mail 

and guarantee success. Only field not overcrowded. My 

instruction is unequaled because practical, personal 

andthorough. Easy terms. Write for large catalogue. 
CHAS. J. STRONG, Founder 


DETROIT SCHOOL OF LETTERING 


Department 102 Detroit, Mich. 
** Oldest and Largest School of its Kinc ’ 
** Thoroughly Equipped Residence School ’” 


Learn to Play the Piano 
By 5 Great MUSIC MASTER Courses 
Mail Graduate and Post Graduate 

MUSIC MASTER Courses meet 


piano. 

work now forming. 
every need. We have pupils ofallages. Write for our FREE BOOK. 
THE GERMAN AMERICAN CONSERVATORY OF MUSIC 


NOW_TEACHING PIANO BY MAIL 
Dept. S Chicago, Ul. 


We teach everything for the 


WHY. NOT BE AN ARTIST? 


TUDY drawing at home under Expert Faculty. 

We have successful students in every part of 

the world. Turn your Talent into m '» Our 
Students are filling high salaried positions. 14 years 
successful teaching. Endorsed by high authorities. 
18 Courses in Commercial and Illustrative Drawing, 


Teachers’ Normal and Applied Art, Profit or Culture. 
lesidence School 


Artist’ Students 


SCHOOL OF APPLIED ART,T55 Applied Art Bidg.,Battle Creek,Mich, 


Information and counsel on any 
subject under the sun. No matter 


305 American Building, Detroit, Mich 
what you want to know, no matter 
what your present condition, our 


Ly, 
big organization can help you 


WRITE TODAY FOR BEAUTIFULLY ILLUSTRATED BOOK FREE 


NATIONAL BUREAU OF ADVICE AND EDUCATION, 527 Ashland Block, CHICAGO 
TAMMER My book “How to 

entific Talking’— 

direct to the point. 


Stop Stammering” 
Write M.L. HATFIELD, 1918 Grove St., OAKLAND, CALIF. 


—atreatiseon “‘Sci- 


Caricature, Cartoon, Comic, Commercial, Fashion, Newspaper 
and Magazine Illustrating taught by mail. Illustrated book 6c 
TH OSTON 


in stamps. 
755M Boylston St. BOSTON, MASS. 
SELF-TAUGHT 

A plain, easily understood voiume for all 
who have not had the opportunity of learn- 
ing this subject thoroughly, or who have 
forgotten what they once learned. 257 
Pages. Requires no teacher. This great little 
book sent postpaid for 66 . Stamps 
accepted, leather binding $1. 

GEO. A. ZELLER BOOK CO. 
Est, 1870, 4473 W. Belle Place ST.LOUIS, MO. 
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This Book Will Teach You 
|} | | Practical 
Electricity 


a Twenty chapters of plain, accurate, 
compact facts about electricity. Writ- 
ten in an easily understood style, it 
carries you from the fundamental! prin- 
ciples to where you understand the 
designing, operation and care of a dynamo or motor. It is 


As Good As A School 


for it contains questions and answers on each chapter that enables 
you to examine yourself and fix each subject in your mind as you go 
along. It tells all about wiring, batteries, lighting systems, and in 


fact every needful point in practical electricity. It contains one 

chapter on electric automobiles, their construction, care and opera- DO I I NOW 

tion. Thousands have found it indispensable as ; 
A Handbook for Practical Men Send for free sample Linene Collar; or 4 


The tables, rules and formulas it contains are invaluable. It has a 


dictionary of 1500 electrical terms. No one can stump you if you better Sill, geta box of l 0 for 25 cents at 


have this book. 36,000 copies sold. 


e Price $2.00 Per Copy the store, or send us 30 cents in U.S.Stamps 


ou to cover expense of mailing you a box. 
ur, teday, with privilege of examination and return if not ful! 4 i 
CLEVELAND ARMATURE State size and style 

7 49th and St. Clair Ave.. (CLEVELAND, OHIO That's the way to ind out how cons 


his ble and convenient Linene Collars really are. 


ise 
HERE YOU ARE, BOYS Beautiful Catalogue Free 
the 5) pin of Foxy 
Grandpa. will & on the of REVERSIBLE COLLAR COMPAN 
your coat and try to get a closer look atit. All you 
'e have to do is press the bulb.—Foxy Grandpa will Department U, BOSTON, MASS. 
oO finish the job by squirting a fine stream of water 
the over the inquisitive one. Will squirt 20 feet. Great- 
. est joke out. Order one today and fool your 
ish friends. Price 15c. Foxy Grandpa and 
her both for 25c. 5 for 50c or 1 doz. for $1.00. 
on tiful fountain pen free with every $1.00 a | 
AMERICAN SUPPLY CO., 918 Union St., St. Paul, Minn. — 
T LEARN WATCH REPAIRING 
hool. STU DY A HOME Be a watchmaker—you can learn this profitable trade by 
correspondence in a few weeks in your own home by the 
k free. DeSelms Chart System. After you complete the course you 4 
. ‘s will know a watch from Ato Z. You will know just what 
cago the matter is and how to repair one. When you graduate 
mee aR, rs resident law school in U. S., Conferring Degree of you will be a practical watchmaker and repairer and 
ool “LL. B. —by correspondence. Only law school in U. S&S competent to fill any position. Positions for our 
vach- school and giving same instru by graduates. 
urse mail. me 450 - A lectures. Faculty of over 30 prominent wwe Ask for our Free Book. It explains our system and terms. 
sons, yera, tees to prepare gp weed pe 8 bar examination. Only THE DeSELMS WATCH SCHOOL 
school giving Comptote in Oratery on ‘and aki 
LAW highly endorsed a ope by Gov. 0 als, Busta ness Men, Noted 23 Perry Street ATTICA, INDIANA 
Lawyers and Students, Send today for y 
any 1162 
atter i and let me see what you can do with it, You can 
our $20 to $125.00 or mo 
ou. tra! ca) ist. My practical system 
ba sonal individual lessons by mail will develop your 
ty me your 8) etch of of 4 
stamps and) I will send you a test lesson plate 
w to 
Sei Boyd Syllabic System — written with only nine characters. No “ posi- The Schoo stenting 
tions’ ‘ruled line’’—no ‘‘shading’’—no rd-signs’’—no * 
tes notes."’ Speedy, 4 system that can be Rene 6 in 30 days of home 1438 Schofield Building, CLEVELAND, : 
pint. study, utilizing spare time. For full descriptive matter, = 
CHICAGO CORRESPONDENCE 
“ALF. 969 Chicago Opgra House Block CHICAGO, ILL. 
Watchmakers and all ’round Jewelers’ Your Earnings 
demand Six No matter where you live, if you 
omni months’ course fits you for a position — earn while are honest and want an incepend- 
you learn, too! Write for FREE book — it explains all. ent business | 
our name a ress an w | 
STONE’S SCHOOL OF WATCHMAKING 
912 Globe Bldg. ST. PAUL, MINN. Book, showing how you may earn ; 
NED BY $3,000 to $10,000 a Year j 
LEAR in the Real Estate, Brokerage and t 
ANY MAN J. H. JOICE, Pres. I 
OR BOY Our system is a positive success. We will teach you by } 
AT HOME mail and appoint you our 
SMALL COST Special Representative ; 
J Send today 2c LOC for particulars and proof. | 454 help you to make money from the start. Write today, j 
0. A. SMITH, Room D 80, 823 Bigelow St., PEORIA, ILL. | inTERNATIONAL REALTY CORP., 2036 Manhattan Bidg., Chicago, Il, ; 
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4 
Get a-better job 
solution: J 

Are you ‘‘trying to make both ends meet’ ona small, unsatisfactory salary? Are you one of tne 
thousands of energetic, capable men whose days are spent in work not suited to their natural talents? 

Then read this great offer of the American School of Correspondence, a school in 
every sense of the word—chartered under the same laws as your state university: The American 
School offers to bring the training you need right into your own home—advise you what studies 
to take up to increase your present salary—show you how 
Your | unitv. you can prepare yourself fora better job. After you become 
oto Opportunity ctor gta one of our students we’ll keep on advising and coaching 


Mark the position you want. 


‘and mail the coupon now  ([Siugmulaal you can’t get a better job yourself, we’ ll get one 
SSS for you. Isn’t this a wonderful offer? Don’t you think it 
nea tm worth while to try? Then sign and mail this coupon. 

leetrica reman Stenographer 

tary 
——— Training solves salary troubles 

The American School was established fifteen years ago to help just 
t ++-Structural Draftsman +++-Auditor such men as you— men who want a better education men who have ambi- 
tion— men who have brains but cannot afford to leave home to get the train- 

erete En ins, Ins; i 
Engineer Ins. Adjuster ing they want and need. 


urveyor +++-Fire Ins. Expert Sign the coupon now—get our complete bulletin absolutely free of 
++++Mechanieal Engineer -«eeMoving Pieture Op’r ™ charge. Even if you don’t take a course right away it will pay you to write 


«Mechanical Draftsman «-+-Sanitary Engineer it i i 
| and find out how much we can help you—how easy it is to get the training 


mictpal Engineer and how little it will cost. 

jas Engine Engineer «++-College Preparatory 

of Correspondence, Chicago. U.S.A. 


This school has no connection with any other school using the name ‘‘American’”’ 
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Popular Mechanics Magazine 


WRITTEN SO YOU CAN UNDERSTAND IT 


Vol. 20 JULY, 1913 No. 1 


Four-Barreled Gun and a “Stalking Horse” 


7 tell of some of the bags of geese 
that have been made with this 
unique four-barreled gun, used in con- 
junction with the novel “stalking 
horse,” would rank its user, Col. “Bill” 
Hanley, who owns much of the State 
of Oregon, as a mighty hunter of small 
game. It is said that when the gun 
“barks” at a flock of geese of sufficient 
size, anywhere from 25 to 125 of them 
tumble to earth. 

The goose gun is the curiosity of 
the Hanley ranch. It was made from 
two old English elephant guns, which 
came across the Oregon trail 40 or 50 
years ago. Two of the barrels are 
four-bore and the other two five- 
bore. A charge of from 10 to 11 drams 
of black powder is used for each bar- 
rel! This gun and the “stalking horse” 
comprise Colonel Hanley’s chief means 
of entertaining eastern men who visit 
his ranch. The “horse,” known as 
“Charley,” gets the hunters close 
enough to a flock of the wily birds to 


— 


make a broadside pos- 
sible. “Charley” is 
original with Colonel 
Hanley. Only his 
upper portion is kept 
in stock. He is made 
from the hide of a 
horse, cuted with the 
hair on. His lower 
part is supplied by 
whoever goes on the 
hunt. That is, Col- 
onel Hanley usually 
hoists the forepart of 
“Charley’s” anatomy 
upon his own shoul- 
ders and 
acts as ‘his 
fore legs, 
and a com- 
panion 
with tiie 
gun acts as 
his hind 
legs. 


A 
Closer View 
of the 
Goose Gun 


The Goose-Stalking Horse 
and the Four - Barreled Gun 


b | 
| 
tne 
ats? 
in 
ran 
dies | 
| 
A, 


POPULAR MECHANICS 


Copyright, New York Edison Company 


SEARCHLIGHT ILLUMINATES 
WASHINGTON MONUMENT 


The top of the 555-ft. Washington 
Monument, bathed in light that seemed 
to come from nowhere, was in line 
with a big army searchlight when the 
photograph was taken. The search- 
light was located on Pennsylvania 
avenue, fully a mile away. The pic- 
ture was given more than an hour's 
exposure. 


SECRET CODE FOR OUR FIGHT- 
ING FORCES 


When the United States is next 
called upon to use her armed forces in 
war, the army, the navy, and the 
diplomatic service will speak a com- 
mon secret language for the first time. 
A new secret code has been devised 
by a board composed of Brig.-Gen. 
George Scriven, U. S. A., Lieut. 
Russel Wilson, U. S. N., and Dr. J. E. 
Buck, of the State Department. Hith- 
erto each department has used a dis- 
tinct code and communication between 
them has been carried on only by the 
use of several code keys. 

The new code is made up of arbi- 
trary words composed of five letters 
each. The men who devised it are 
experts. All the words differ in at 
least two vowels or consonants, which 
is of éxtreme importance, because code 
messages must be transmitted accu- 
rately if they are to be translated cor- 
rectly, and the invention of wireless, 
with its frequent difficulties in com- 
munication, has made the use of simi- 
lar code words dangerous. ' 

The new code books will be distrib- 
uted among all the legations and naval 
and army stations by messengers. The 
secrets will not be intrusted to the 
mail. 


CA new alloy patented by an English- 
man contains 50.30 per cent of iron, 
19.16 per cent of nickel, 29.14 per cent 
of copper, and 1.40 per cent of alumi- 
num. It is said to be noncorrosive, 
and to resist the action of vegetable 
acids. 


| 
| 


German Steamship Broken Completely in Two When Driven on the Shore 


GERMAN STEAMSHIP BREAKS 
IN TWO 


An unusual marine disaster is shown 
in this illustration. The German 4,000- 
ton steamship “Orion” went aground 
on the shore at Sunderland, Eng., and 
the seas broke her completely in two. 
Both sections are, of course, resting 
on the bottom. 


WOVEN WIRE USED IN 
CONCRETE ROADS 


The demand for better -roads is re- 
sulting continually in improved meth- 
ods and materials of construction. One 
of the latest improvements is the use 
of woven wire-mesh reinforcement, 
such as is commonly used in buildings 
and bridges, as a binding medium in 
the construction of concrete roadways 
and pavements. 


HORIZONTAL CYLINDERS FOR 
MOTORCYCLE 


Elimination of up-and-down. vibra- 
tion, it is claimed, is 
accomplished in the 
new motorcycle shown 
in the illustration, by 
placing the cylinders 


Motorcycle has Horizontal Cylinders for Eliminating 
Vertical Vibration 
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in a horizontal position. The cylinders 
are double-opposed and each has a 344- 
in. bore and 3%4-in. stroke. Brake and 
clutch are operated by the foot rests, 
while the grip control operates the 
throttle, spark and compression release. 


OFFICE TABLE MADE OF 
BRICKS 


The center table in the office of a 
brick company in Long Beach, Cal., 


The Legs of the Table are Formed of Fire Brick, 
and the Top of Buff Glazed Brick 

has legs constructed of fire brick, and 
a top of buff glazed brick. The floor 
is tiled, and the front of the counter 
and the entire wainscoting of the room 
are made of different varieties of bricks, 
which gives a novel and pleasing effect 
as well as being a means of displaying 
the products. 


PLAN FOR RESUSCITATING 
VICTIMS OF FREEZING 


A plan for resuscitating the frozen 
bodies of the antarctic explorers is 
being promoted by a Danish noble- 
man. This plan is based on the theory 
that the bodies, through being frozen, 
are in a perfect state of preservation, 
and that the case is really one of sus- 
pended animation. “Dependence is to 
be placed on a respirator, on massag- 
ing, and particularly on the injection 


into the bodies of a secret fluid which 
the promoter claims to have discov- 
ered. Some color of plausibility is 
given the scheme through the fact that 
cold-blooded animals, such as _ fish, 
have been revived after having been 
in a frozen state for a long period. The 
idea of resuscitating human beings 
under such conditions is not new. It 
was proposed by John Hunter, one of 
the greatest of British naturalists, over 
a hundred and fifty years ago, and, if 
such a thing is possible at all, it may 
take another hundred and fifty years 
for scientists to learn how to do it. 
Modern science, while recognizing the 
physical and chemical changes that 
take place through freezing, is not in 
a position to say whether resuscitation 
under such conditions is, or is not, a 
possibility. 


COURTHOUSE FOR NEW YORK 
LIKE ROMAN COLISEUM 


A courthouse that resembles in 
many ways the Coliseum of Rome is 
to be built in the heart of New York 
City. The design of Guy Lowell, ac- 
cepted by the courthouse commission, 
provides for a circular structure, 400 
ft. in diameter and 275 ft. high, cover- 
ing a ground area of about 125,000 sq. 
ft., which is to be built at the intersec- 
tion of Worth and Center Streets. The 
estimated cost is $10,000,000 in addi- 
tion to the cost of the $6,000,000 site. 
The building is designed as the prin- 
cipal one of a group forming a civic 
center, future buildings to be rectangu- 
lar in shape and of classic design, and 
it is believed that the question of 
grouping, rather than economy in the 
use of material, determined the circu- 
lar form. 

The building has four main en- 
trances, with wide corridors, at right 
angles to each other, leading to a cen- 
tral lobby, 112 ft. in diameter, which is 
illuminated through a glass dome 
forming the foot of an interior light 
court. The distinctive feature of the 
upper floors is a wide corridor encir- 
cling the light court, from which other 
corridors radiate in all directions. Par- 
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» ~ Plan of First Floor, Showing 
i Radial Arrangement of Interior 
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New Courthouse for New York City That will Resemble in Many Ways the Famous Coliseum of Rome 
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ticular care has been taken to provide 
absolute privacy for the judges, whose 
chambers, robing rooms, study al- 
coves, library and elevator service are 
entirely separate from the public cor- 
ridors. The building will have a steel 
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framework resting on pneumatic-cais- 
son foundations. The exterior walls 
will be of granite or marble, with mar- 
ble columns at the entrances, 6 ft. in 
diameter and 60 ft. high. There. will 
be a basement and sub-basement. 


PARCEL-DELIVERY MOTOR 
CART 
A new parcel car, designed for use 
in congested districts where the roads 


A New Four-Wheeled Auto Cart 
for Parcel Delivery 


are fairly good, and having four 
wheels instead of only three, is now 
being placed on the market. The 
parcel box is 4 ft. long, 32 in. wide and 
35 in. high, and has a capacity of 400 
Ib. The power, from a two-cylinder 
motor, is transmitted to the rear wheels 
by friction gear, which has the ad- 
vantage of being extremely simple, an 
important feature when drivers are in- 
experienced. 


ONE-THOUSAND-MILE FLIGHT 
BY FRENCH AIRMAN 


A flight of over 1,000 miles, from 
Biarritz, in the extreme southwest of 
France, to Kollum, Holland, was re- 
cently made by Ernest Guillaux, a 
French airman, in 22 hours. He made 
only two stops during the flight, de- 
scending at Bordeaux and Villacou- 
blay to replenish his fuel. 


FUNERAL TENT FOR USE AT 
THE GRAVE 


A tent was erected over the open 
grave in the cemetery at Hartford, 
Conn., for the burial of Mr. J. P. Mor- 
gan, and the services were held in it. 
The idea is one that may be found very 
serviceable on stormy or exceptionally 
hot days. The Morgan monument is 
shown at the left in the illustration. It 
is made of Nova Scotia granite, having 
a deep reddish shade and a polish like 
glass. It is about 10 ft. high, 15 ft. 
long and 8 ft. wide, being supported on 
a gray granite base in the form of three 
steps. 


Tent Used at the Morgan Funeral 
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RECOVERING LOST STREAMS IN THE ROCKIES 


An ingenious method 
has been employed by 
a Wyoming live-stock 
company bringing 
to the surface and thus 
making available for use, the 
waters of underground streams 
of which there are many on the slopes 
of the Rockies. These streams per- 
colate through beds of sand and 
gravel at depths varying from 10 to 15 
{t. below the surface, but are prevented 
from sinking déeper by underlying 
strata of impervious clay. In building 
the irrigation system shown in the 
illustrations, a row of steel sheet piling 
extending across the arroyo, or dry 
river bed, was first driven through the 
sand and gravel, penetrating the clay 
bed to a sufficient depth to prevent 
seepage. The spillway portions of the 
sheet piling were then incased in con- 
crete, forming a continuous concrete 


Above: Reservoir 
and Completed 
Diversion Weir 


Center: 
Diversion Weir 
under 
Construction 


Below: A Drop in the 
Irrigation Ditch 


dam. Since there was 
no underground  es- 
cape for the water, a 
reservoir was quickly 
formed, providing a per- 
manent source of supply for 
the irrigation system, by which 
many acres are being reclaimed. 


MACHINE CLEANS MOTION- 
PICTURE FILMS 


Every frequenter of the “movies” is 
familiar with an effect of rain that is 
sometimes thrown on the screen. This 
occurs when a film has been in use for 
a long period and needs cleaning. 
Heretofore there has been no means 
of cleaning without danger of damag- 
ing the film. A machine has recently 
been invented which, it is claimed, will 
make films that have been in service 
for 60 days almost as good as new. 


~ - 
= 
\ 
= 
| 


8 POPULAR MECHANICS 


THE LANGLEY MEDAL GIVEN 
TO GLENN H. CURTISS 


The Langley memorial medal “for 
the increase and diffusion of knowl- 
edge among men,” awarded to Glenn 


Langley Memorial Medal Awarded to Glenn H. Curtiss 
for Research Work in Aerodromics 


H. Curtiss by the Regents of the 
Smithsonian Institution, as announced 
in the April number of Popular 
Mechanics Magazine, is shown in the 
accompanying illustration. It was pre- 
sented to Mr. Curtiss at Washington, 
D. C., on May 6, 1913, the seventeenth 
anniversary of the first successful 
flight of a heavier-than-air machine. 


(Birmingham, England, is the world’s 
center for the manufacture of police 
whistles. 


CONVICT SHIP “SUCCESS” 
NOW IN AMERICA 


The convict ship “Success,” which 
was brought to this country last fall 
and is to be exhibited at the Panama- 
Pacific Exposition, is, so far as is 
known, the oldest ship still in commis- 
sion, and is one of the last relics of the 
old-time convict system in which tor- 
ture played a leading part. This ship 
was built at Moulmain, British India, 
in 1790, is of the old East Indiaman 
type and carries an armament of seven 
brass guns. The vessel carries the 
same equipment as it did when it was 
used as a convict ship, including im- 
plements of torture, while wax figures 
appear in all the cells, representing the 
prisoners who occupied them many 
years ago. 

As a relic of bygone ideals and 
methods the ship is exceedingly inter- 
esting. Prior to 1820 there were 145 of- 
fenses for which the penalty was death, 
under the British laws. Now there are 
only two, murder and treason. Con- 
vict ships were used not only for trans- 
porting prisoners, but were used as 
prisons as well, and it often happened 
that a convict spent the remainder of 
his days on one ship. 

Down in the hold of the “Success” 
is the torture chamber containing the 
“bilboes,” or necklets, where prisoners 
were jacked up against a beam by 
rings passing around the neck and the 
ankles as shown in the illustration. 
The constrained and painful position 
caused by the “bilboes,” combined with 
the darkness of the hold and the roll- 
ing and pitching of the sailing vessel, 
usually served to break the spirit of 
the most refractory prisoner. The 
“iron maiden” was used to extort con- 
fessions. It is lined with spikes. The 
prisoner was placed inside, the door 
was closed and fastened, and the pris- 
oner remained in the “iron maiden” 
until he confessed his guilt or died of 
exhaustion, or of wounds inflicted by 
the spikes. 

The voyage of the vessel from Aus- 
tralia to London and, more recently, 
the voyage to this country, demon- 
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The “Bilboes”’ Usually 
Served to Break the 
Spirit of the Most 
Refractory 

Prisoner 


The Spike-Filled “Iron Maiden” was 
sed to Extort Confessions from 
Unwilling Prisogers 


Stern of the Convict Ship “Success ’’ — The High Poop and 
Square ore are Typical Features of the 
d- Time Boiling Vessel 


i 
: The Convict Ship “Success” 
? 
on 


strated its splendid sea-going qualities. 
The original mainmast is as sound as 
ever. On one side of the vessel is an 
indentation made by a cannon ball 
which was fired by a terrified guard at 
Calcutta over 90 years ago. After 
completing a voyage around the world, 
the “Success” will be taken out to sea 
and sunk. 


PRIZES FOR DETECTING 
DEFECTIVE WELDS 


A German technical society has of- 
fered a first prize of $243 and a second 
prize of $121.50 for the best method of 
proving, without disturbing a welded 
surface, whether or not there are un- 
sound places or accumulations of dross 
beneath the weld, and for determining 
whether the metal has been overheated 
in the welding operation. The method 
of testing must be of a simple charac- 
ter and easily carried out. The prizes, 
however, may be awarded to essayists, 
who, without actually solving the prob- 
lem, offer the best suggestions for a 
sufficiently accurate method of deter- 
mining the soundness of a joint. 


Photo 
Frank F. Evans 
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AN ELECTRIC DRIER FOR 
COLOR PRINTING 


The drying of the sheets as they 
come from the presses, in the repro- 
duction of pictures by the photograv- 
ure process, is now accomplished in 
an eastern plant by means of a special 
electric drier, oblong in shape, de- 
signed with a controlling device to 
regulate temperature. When the pic- 
ture is not of great depth, and where 
a good surface heat is sufficient, the 
heater is placed under a carrier that 
catches the sheets as they come from 
the press. In other cases, particularly 
in offset work, the heater is placed 
under the reservoir, warming the ink 
before it is applied to the paper, with 
substantially similar results. 


TWO-WHEEL TRACTOR FOR 
FIRE ENGINES 


The tractor for fire engines shown 
in the illustration has recently been 
adopted by the fire department of New 
York City. This tractor is gasoline- 
driven and has only two wheels, which 
take the place of the front wheels of 
the old horse-drawn engine. It is 
claimed that this machine could pull 
its load at a greater speed than 50 
miles an hour if it were possible for 
the fire engine to stand the strain. 


Fire- Engine Tractor 
Adopted by New York 
City Fire Department 
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ILLUSTRATED MAGAZINE FOR BLIND READERS 


THE | 


MATILDA. ZIEGLER MAGAZINE. 
XN 


Nevetmber, 


TRE SLIND. 


19123 Ne 


Those of the 
80,000 blind peo- 
ple of the United 
States who are 
able to read by 
the touch system 
are supplied, free 
of cost, with the 
Matilda Ziegler 
Magazine for the 
Blind. The mag- 
azine is printed in 
raised letters in’ 
the New York 
point type, and 

ch issue in- 
cludes a short fic- 
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tion story, a sci- 


entific treatise, 
and a_ self-help 
department. About one-fourth of the 


pages are given to current events and 
the articles are frequently illustrated, 
curious as the suggestion of pictures 
for the blind may seem. At the begin- 
ning of the Balkan war, for instance, 
a full-page map of the Balkan states 
was reproduced in relief. A raised cal- 
endar is always included in the Jan- 
uary number. 

The brass printing plates are made 
in a machine with a keyboard similar 
to that of typesetting machines. The 
plates, which are .012 in. thick, are cor- 
rected by a blind proofreader, after 
which they are clamped to the revolv- 
ing drums of the press, into which is 
fed moistened fiber paper. A process 


has been worked out by which im- 
prints may be registered on both sides 


A War we? for Blind Readers, the Boundaries in Raised Outlines, Seas in Dots 
d Names in Raised Point Letters. The w potegregh Shows 
a Blind Girl Operating a Binding Machine 


of a sheet, thus giving the press a 
capacity of 30,000 pages per hour. 

The greater portion of the work of 
collecting and folding the pages is done 
by 14 blind girls who become quite 
adept. These girls are paid at the rate 
of $1.25 per day and are allowed to 
make use of a piano at lunch time and 
during leisure hours. The workers 
soon learn how to waltz, although sev- 
eral of them are deaf as well as blind. 


(The jew’s-harp, which is seldom seen 
in American cities today, is still manu- 
factured in large quantities in Eng- 
land for export to savage countries. 
The Zulus are said to be particularly 
fond of this instrument, but require 
especially large harps because of the 
size of their mouths. 
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A NOVEL SCAFFOLD FOR 
CHIMNEY CLIMBING 


The novel but simple form of chim- 
- ney scaffold shown 
| in the illustration 
is designed to 
make unnecessary 
the usual indirect 
methods of secur- 
ing support from 
the top of the 
chimney. Support 
is supplied by a 


Scaffold for Climbing Chimney without Support 
from Top 

set of three-cornered frames, placed as 
shown. At the upper end of the ver- 
tical part of each frame is a hook that 
engages a steel cable placed around the 
chimney. Any weight placed on the 
frame causes it to lean outward, bring- 
ing the cable taut, and, through the 
lever action of the frame, causing the 
shoe at the bottom to bear hard against 
the chimney. In climbing, a cable is 
placed around the chimney as high 
above the scaffold as a man can reach, 
and from this a duplicate scaffold is 
suspended. The lower scaffold is then 
drawn up and disconnected, when it is 
ready to be placed in the next step up- 
ward. The scaffold shown in the illus- 
tration is 140 ft. above ground. 


CA tiny fish, known as “millions,” is 
said to keep the island of Barbados 
free from malaria by eating the fever- 
carrying mosquito in the early stages 
of its development. Thousands of 
these fishes are being taken to South 
Africa in the effort to stamp out ma- 
laria there. 
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THREE ADDITIONS TO ALLOY 
FAMILY 


Three new alloys are mentioned in 
the report of the American Institute 
of Metals. A French patent has been 
recently issued covering the produc- 
tion of an alloy from copper, zinc, and 
silicon, which is claimed to possess 
great tenacity, resistance to acids and 
alkalies, and to be capable of rolling 
into finished shapes. A new type of 
alloy, having light-producing proper- 
ties and maaead by adding 5 per cent 
of metallic cerium to an alloy of man- 
ganese and antimony, has been pat- 
ented in Germany, while an alloy of 
iron, nickel and copper, claimed to be 
noncorrosive, malleable, of great ten- 
sile strength, and capable of being 
rolled, drawn or cast, has been pat- 
ented in this country. 


“VOTES FOR WOMEN” TAT- 
TOOED ON CHEEK 


As an example of the extent to 
which fanaticism is being carried by 
English suffra- 
gettes may be 
instanced the 
case of Mrs. 
Howard, a_fa- 
mous London 
beauty, who has 
had the words 
“Votes for Wo- 
men” tattooed 
upon her cheek. 


cA new type 
of oil burner, 
developed in the 
Bureau of En- 
gineering of the 

S. Navy, 
was _ recently 
tested on the 
destroyer 
“Jouett.”. The 
“Jouett” made 37.8 miles an hour at 
full power for two hours, and 35 miles 
for four hours, without a trace of 
smoke coming from the funnels 
throughout the test. 
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Railway Age Gazette 


Patient’s Room of the Hungarian State Railway’s Invalid Car 


HUNGARIAN STATE RAILWAY 
HAS INVALID CAR 


The Hungarian State Railway has 
an invalid car which is available at a 
moderate cost. The patient’s room is 
provided with a hospital bed mounted 
on spring legs, a comfortable leather 
couch, a desk, lavatory, and two chairs. 
The car also contains a physician’s 
compartment provided with a _ bed, 
medical cabinet and lavatory, and an 
attendant’s compartment. 


POWERFUL MOTOR TRUCK 
FOR USE IN AUSTRALIA 


A motor truck that will handle loads 
of eight tons on difficult country roads 
has been made by a Glasgow firm for 
use in the agricultural districts of Aus- 
tralia, where it is now necessary to 
transport large quantities of wool on 
the backs of cattle, over wide stretches 
of waterless country. This vehicle, 


which uses gasoline as fuel, has a 
ground clearance of considerably over 
2 ft., is fitted with driving wheels 5 ft. 
in diameter and has a winding gear of 
great power with which the vehicle 
will pull itself out of holes. 


SPRING CLIP FOR TRACING 
FILES 


This double spring clip, designed 
for tracing files, blueprint files, and 
various kinds 
of loose-leaf 
devices, prevents 
the contents of 
the file from 
slipping about 
while the port- 
folio is being 
handled and 
also. prevents 
the tracings 
from becoming curled or folded on the 
upper edge. 
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CONCRETE ROLLING .DOORS 
FOR ELEVATED STATION 
The new station of the Boston Ele- 


vated Railway at the Harvard athletic 
field, built especially to handle the 


Above: View of Entrance, Showiag One Roller Gate 
Partly Closed. Below: Outer Wall of the Station 


crowds attending the events, has eight 
side entrances, each of which is pro- 
vided with a concrete rolling door. 
The station platform is 450 ft. long, one 
end of which widens out for the main 
entrance. The eight roller-door en- 
trances are along the side. The doors 
were mounted on rollers because of 
their weight, which is said to be the 
only drawback. 


HYDRO-AEROPLANE MEET AT 
MONACO 


That there are only two ways of 
making serviceable hydro-aeroplanes 
was the most valuable lesson learned 
in the international meet held at 
Monaco in April, where many of the 
machines met with disaster in getting 
clear of the water or in lighting. One 
way is to make the machine so big and 
strong and powerful that it will stand 
any sea, and the other is to make it so 
light and powerful that it will come 
easily off the top of the first wave. In 
either case power is the thing to be 
given first consideration, and the ma- 
chine should be made as efficient as 
possible to utilize the power to the best 
advantage. It is not a difficult matter 
to design floats that will come off calm 
water easily, but these same floats may 
be useless when under water, or when 
slamming, head first, into a sea, unless 
there is enough power to drag the 
whole machine out of the water, much 
after the manner of pulling a cork. 
The float for sea work is not the one 
that gets off best, but the one that pulls 
out easiest, and after that the best float 
is the one that offers least head resist- 
ance when flying. Much of this dif- 
ficulty would seem to be due to the 
European practice of using twin floats 
instead of a single-hull boat, as in 
America, where little difficulty has 
been experienced. 

“Landing” on water is much more 
difficult than on land, since the water 
surface may jump up and meet the 
machine two or three feet too soon or 
fall away as much, letting the machine 
drop, and, in addition to this, the ma- 
chine stops almost dead as soon as it 
touches. It was clearly demonstrated 
at this meet that it is necessary, on 
account of these conditions, to have the 
pilot so placed that he can see his floats 
as they touch the water. One thing 
not settled at the meet was the best 
way of launching a hydro-aeroplane, 
and taking it from the water. Most 
of the competitors were content with 
primitive trolleys for getting the ma- 
chines into and out of the water. 
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In a General View of the Harbor the Hydro-Aeroplanes Seem Like Enormous Dragon Flies 
Resting onthe Water 


Launching a Bréguet from Inclined Landing Near View of Marcay- Mounen Hydro-Monoplane 


WHEN THE FLYING BOATS MET AT MONACO 
i 
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The Borel Aero- Yacht Front View of Deperdussin Hydro-Monoplane 
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BANK IDENTIFICATION BY 
FINGER PRINTS 


The use of the finger-print method 
of identification, which has proved so 
successful in police work, is to be ap- 


Outfit Used in 
Making and 
Examining 
Finger Prints, 


and Sample 
Identifica- 
tion Card 


plied to banking, and is expected to 
overcome much of the objection to 
illiterate depositors formerly made by 
bank officials. Finger prints are suf- 
ficient for positive identification, as no 
two persons have ever been found who 
make such impressions exactly alike. 
In banking practice a depositor who is 
unable to write his name will be re- 
quired to make, on a card, an ink im- 
pression of the first three fingers of the 
right hand, and comparison with this 
impression will serve as positive identi- 
fication on all subsequent occasions. 


FUEL-ECONOMY DEVICE ON 
OCEAN LINERS 


By the use of retarders in the draft 
of the heating tubes on the North Ger- 
man Lloyd liners it is claimed that a 
considerable saving in fuel results. 
The “Kaiser Wilhelm II” and the 
“Kronprinz Wilhelm” report a saving 
of 10 per cent or 60 tons per day, while 


maintaining the required speed. The 
retarders are simply twisted bands of 
steel, which may be taken out for 
cleaning at the end of each voyage. 


THE FRENCH TALKING MOTION 
PICTURES 


Having given considerable space in 
a recent issue of this magazine to de- 
scribing the Edison “talking pictures,” 
it is interesting to show how the same 
thing is done in France. In the French 
method, the phonograph, located be- 
hind the picture screen, and the motion- 
picture machine, at the back of the 
theater, are synchronized by means of 
a small differential, such as is used 
on automobiles. The phonograph con- 
trols one side of this differential by 
electricity, and the motion-picture ma- 
chine is geared to the other side by a 
chain. The differential apparatus is’ 
placed alongside the motion-picture 
machine so that the operator can watch 
the indicator mounted above it. When 
the hand of the indicator is at zero the 
machines are running together. Should 
the motion-picture machine get ahead 
of the phonograph, the indicator moves 
to the right, and vice versa. When the 
operator is ready to begin, he pushes a 
button, which starts the phonograph. 
At the same time the title of the pic- 
tures is being displayed on the screen. 


The Differential 
Arrangement by 
Means of Which 
French Talking 
Pictures are 
Synchronized 


By the time the title is passed, the oper- 
ator has the indicator at zero and both 
machines are running together. 
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“NEGATIVE -ANGLE” 


SYSTEM OF AIMING A RIFLE 


How “ Negative- Angle” Sights are Used in Firing 
at an Enemy Lying on the Ground 

A new system of sighting a rifle, 
known as the “negative-angle” system, 
has been meeting with remarkable suc- 
cess in recent tests in increasing hit- 
ting efficiency. The importance of 
this, especially in time of war, can 
hardly be overestimated. “The man 
behind the gun” is the unit of efficiency, 
and if he can be made twice as efficient 
in battle as the average soldier is to- 
day, it will be equivalent to doubling 
the size of the army, so far as its most 
important function, that of effective 
rifle fire, is concerned. Military author- 
ities estimate that out of every 10,000 
bullets, constituting a “devastating 
hurricane” of lead sweeping a battle- 
field, only one makes an effective hit, 
many of the misses being due to the 
fact that the rifle is aimed too high or 
too low. The same inefficiency pre- 
vails in hunting. To overcome this, in- 
genious sighting devices have been 
tried, ‘but have been partial failures, 
owing to the fact that they require 
the gunner to make a fairly accurate 
estimate of the distance to the object 
fired at. 

With the best device or method for 
sighting, effective aim can rarely be 
accomplished with a rifle at a greater 
range than 750 yd., owing to limita- 
tions to eyesight. With modern rifles, 
which have a muzzle velocity of from 
2,700 to 3,000 ft. per second, the height 


Close View of Negative - 


Close View of Army Rifle 
Angle Sporting Sight 


with Negative-Angle Sight 
of the trajectory is about 68 in. at that 
range. In other words, the rifle must 
be aimed this distance above the ob- 
ject fired at to overcome the effect of 
gravity and air resistance on the bullet. 
The “negative-angle” system takes full 
account of the height of the trajectory 
without requiring a careful estimate of 
the range. This system is a develop- 
ment of the “battle sight,” now in com- 
mon use, which is so adjusted that an 
object within the range will be hit in 
some part,if aim is taken at its lowest 
point. The “negative-angle” system 
provides two sights, one for a range of 
less than 575 yd., and the other for a 
range greater than this distance up to 
750 yd. A slide is provided which per- 
mits only one of the sights to be open 
at one time. With this system a very 


little amount of judgment in estimating 
height or distance enables the gunner 
to hit some part of an object by aiming 
at the bottom or at some point below it. 
In application to battle conditions, only 
the following three rules are needed: 
At prone men, use the lower aperture 
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and aim negatively, that is, below the 
ground line; at erect men, use the 
higher aperture and aim at the ground 
line; at men in other positions use the 
lower aperture and aim at the ground 
line. 


A MISSOURI RIVER MOTOR 
FERRYBOAT 


The motor ferryboat “Niobrara,” a 
paddle-wheel craft, 60 ft. long and 20 
ft. wide, is one of the fastest ferries of 
the Missouri River. She has a carry- 
ing capacity of 24 tons, and is used 
largely for transporting automobiles, 
three of which can be carried on a trip. 
Farmers from Dakota City also cross 
with cattle, hogs, grain, etc., and as 
many as five teams are often carried 
on. a trip. 


A Powerful Motor- Driven Paddle- Wheel Ferry 
of the Missouri River 


i 


California Schoolhouse 
That Surrounds Its Own Playground 


A SCHOOLHOUSE WITH THE 
PLAYGROUND INSIDE 


Surrounding the lot upon which it 
stands, the school building on Wads- 
worth Street, Los Angeles, is a new 
departure in educational structures. 
Instead of having the playground out- 
side of the building, it is in a large court 
formed by the walls. Many advantages 
are claimed for the novel design. The 
building is easily emptied in case of 
fire, being only one story high and each 
classroom having direct exit to the 
street. Each room receives light and 
air from two sides. Moreover, the chil- 
dren do not get into the habit of run- 
ning into the street during recess or 
noon hour as the playground is entirely 
inclosed. The structure, which is 28 
ft. wide from front to back, contains 
14 classrooms besides the office and 
other necessary rooms. 


SIGNALS SENT UNDERGROUND 
BY NEW WIRELESS 


A new wireless system, the novel 
feature of which is the transmission of 
high-frequency signals through the 
earth, is now being developed. The 
apparatus used in this system is tuned 
to wave lengths that cannot be picked 
up by ordinary wireless apparatus. 
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Each of the instruments, transmitting 
and receiving, has two short wires of 
a calculated length, and these are at- 
tached to rods which are stuck into the 
earth a certain distance apart. This 
distance requires careful calculation in 
each case and is an important feature 
of the system. 

Features of the apparatus that will 
make it of particular value for military 
purposes are its simplicity and porta- 
bility. Owing to the entire absence of 
the usual complicated wireless para- 
phernalia, this system can be quickly 
set up and put in operation. 


PIGMY HIPPOPOTAMI ONLY 
EIGHTEEN INCHES HIGH 


Contrasted in the accompanying il- 
lustration are the two pigmy hippo- 
potami of the New York Zoo, said to 
be the rarest animals in the world, and 
“Pete,” a giant hippopotamus whose 
mouth opens to a stretch of almost 3 ft. 
The pair of pigmies, caught after a 
year's search in the remote interior of 
Liberia, Africa, are only 18 in. high 
and 21% ft. long, are nearly full-grown 
and weigh 200 lb. They cost $10,000. 
The large hippo is one of the heaviest 


eaters at the zoo, consuming several . 


hundred pounds of green stuff in a few 
days. 


The Famous Pigmy Hippos of the New 
York Zoo and a Hippopotamus Having 
One of the Pigmies 


a Mouth Larger than 


OXYGEN OUTFIT FOR HYDRO- 
AEROPLANE PILOTS 


An adaptation for hydro-aeroplane 
pilots of the life-saving apparatus used 
on the subma- 
rines of the Ger- 
man navy has 
recently been 
perfected. The 
oxygen con- 
tainer provides 
sufficient oxygen 
to allow the 
wearer to remain 
under water 30 
minutes. It may 
also be used as 
an oxygen sup- 
ply for airmen 
flying at high 
altitudes. The 
device does not 
in any way restrict the motions of the 
wearer. 


CA 42-ft. motorboat, equipped for use 
as a floating research laboratory, has 
been built for the use of the New Jer- 
sey State Board of Health for the in- 
spection of oyster beds. 
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BELT CONVEYOR HANDLES 


SUGAR-BEET PULP 


A belt conveyor is used at a beet- 
sugar plant in Sweden to transport the 
beet pulp to a place of storage after 
the sugar has been extracted. The 


pulp is sold to farmers for cattle feed. 


out, the whole bill is faded, and the 
body left is even less than that of an 
old unwashed bill. It is likewise quite 
extensively claimed that the faded ap- 
pearance always creates a suspicion in 
the mind of the person receiving the 
bills, the result being that the banks 
are asked to exchange the washed bills 
for new ones. 


ULTRAVIOLET RAYS USED IN 
MAKING MIRRORS 
A chemical action of the ultraviolet 


rays, applicable to the making of mir- 
rors, was recently demonstrated at the 


The length of the line is 680 ft., and 
the belt, which is 114 ft. wide, travels 
at a speed of 400 ft. per minute. It is 
driven by a 10-hp. engine. 


PROTEST MADE AGAINST 
“WASHED” MONEY 


That the washing of paper money 
with caustic soda and soapsuds de- 
stroys the character of the bills to 
such an extent that it is difficult to 
distinguish between the laundered ar- 
ticle and counterfeits was recently 
brought to the consideration of the 
Senate by Senator Martine of New 
Jersey. He presented letters from 
many bank presidents and. cashiers, 
representing every state in the Union, 
in protest against the practice which 
is known as washing money. The 
cashiers, according to Senator Mar- 
tine, insist that the washing makes it 
almost impossible to detect counter- 
feits because the fine lines are washed 


Transporting a Beet Pulp by Means of a 

elt Conveyor 
French Academy of Sciences. This 
action consists in decomposing gaseous 
metallic compounds and precipitating 
the metal in finely divided particles on 
glass to form a reflecting surface. By 
this method it is possible to produce 
mirrors backed by a reflecting layer of 
zinc, antimony, and other nonprecious 
metals. It is said that the result 
compares favorably with the silvered 
mirror. 


CSalt water pumped through special 
mains is being used for street wash- 
ing in Norfolk, Va. 
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GAS BUOY DRIFTS ACROSS 
ATLANTIC OCEAN 


One of the strangest cruises ever 
taken by a gas buoy is recorded by the 
Government of Canada. The buoy in 
question, located near Levis, opposite 
Quebec, on the St. Lawrence River, 
was carried away by ice in the spring 
of 1911. It was believed to have sunk. 
In the spring of this year it was picked 
up on the coast of New South Wales, 
Australia, a distance of 18,000 miles. 
During its two years’ drifting it was 
never reported as being seen, although 
its height above the water was fully 
15 ft. Caught by the currents of the 
North Atlantic, it must have traveled 
south until picked up by the equatorial 
’ currents, then have been carried to the 
southernmost end of the continent, 
and thence around Cape Horn to the 
distant point where was finally 
thrown ashore. 


MINE-LAYING SHIP OF THE 
FRENCH NAVY 


The mine-handling apparatus of the 
French mine-placing vessels is here 
clearly shown. The mines, perma- 
nently attached to a wheeled base, are 
stored on tracks, which terminate in a 
double Set of tracks that protrude from 
the stern of the vessel. Hoisting drums 
and the necessary grappling mechan- 
ism are provided for picking up the 
mines again when necessary, and for 
clearing away the mines of an enemy. 


THREE-WHEEL MOTORCYCLE 
FOR SHOPPING 


A motorcycle, designed for shopping 
and visiting, is shown in the accom- 


Convenient Means 
of Transportation 
for Shopping or Visiting 


panying illustration. It can be driven 
at a walking pace, if desired, and, on 
account of the wide spacing of the two 
wheels at the back of the machine, it 
is not easily overturned. The basket 
at the front can be replaced by one pro- 
viding a seat for the baby. 


Interior 

View of One 

of the Mine - Laying 
Vessels of the French Navy 
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CLAM-SHELL BUCKET FOR 
HEAVY DIGGING 
A new type of rope-reeved clam-shell 


bucket is intended for extra-heavy dig- 
ging, such as iron ore, slag, rock, and 


Clam - Shell Designed for in Slag, 
Iron Ore, and the Lik 


the like. Grease cups are used instead 
of oil holes for lubricating the working 
parts. These are so placed as to be in 
no danger of being knocked off, and are 
er so likely to become clogged as oil 
holes. 


AN IDEAL HOUSE FOR THE 
TROPICS 


A mosquito-proof and storm-proof 
house designed for the tropics was de- 
scribed at a recent medical convention 
in Liverpool. This house is almost 
entirely of steel, wood being used only 
where absolutely necessary and being 
especially treated to withstand the at- 
tacks of insects. Foundations, floor, 
and the lower part of the wall are all 
of concrete, while the upper portion of 
the wall consists of steel framing, 
filled in completely with mosquito 
screening. This screening is sand- 
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wiched between perforated metal 
sheets which prevent bulging. The 
roof is covered with nonconducting 
slate and is ventilated by louver win- 
dows at each end. The interior is left 
as open as possible, so that whatever 
breeze there may be blows straight 
through the house from one side 
to the other. Shutters, operated by 
levers within, serve to close the house 
completely in case of storm. 


OXYACETYLENE CUTTING AT 
BROOKLYN NAVY YARD 


The oxyacetylene torch is used ex- 
tensively for cutting steel in the navy, 
and at the Brooklyn Navy Yard there 
is so much cutting done by the gas 
torch that an extensive plant has been 
installed for the manufacture of 
oxygen. In a room, about 80 ft. long 
and 20 ft. wide, are located 50 cells ar- 
ranged in two double rows with an 
aisle between. The method of genera- 
tion is the electrolytic decomposition 
of water into oxygen and hydrogen. 
These two gases are generated in sep- — 
arate compartments in the cells from 
which they pass into gas holders lo- 
cated on the floor below. 


HIGHEST BUILDING BETWEEN 
COASTS 


The highest inland building on the 
American continent is the new Cham- 
ber of Commerce building at Cincin- 
nati, a view of which is given in the 
accompanying illustration. The tower 
portion of this building consists of 38 
stories, four of which are below street 
level. The total height from sub-base- 
ment floor to top of tower is 535 ft., 
while the height above street level is 
495 ft. The tower is surmounted by a 
lantern 14 ft. high, the top of which is 
therefore 509 ft. above street level. 
The building contains 5,175,000 cu. ft. 
of space and 216,000 sq. ft. of rentable 
area. The cost of the building alone is 
$2,500,000, while the total investment, 
including the lot, is over $3,000,000. 
The Chamber of Commerce will 
occupy the second and third floors. 
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THE TALLEST STRUCTURE BETWEEN THE OCEANS 
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The New Cincinnati Chamber of Commerce Building Has 84 Stories above Street Level 
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BUILDING OF MODEL ROAD IN 
WASHINGTON 
The great improvement in condi- 


tions brought about by modern road 
construction on the “Canyon Road,” 


private funds, more as an object lesson 
in road building than for any other 
purpose, and is of the asphalt-macadam 
type. For compacting the fills before 
rolling, water was piped down from 
springs in the mountains and applied 
by means of a special type of nozzle, 
which was pushed into the fill at points 
a few feet apart. 


NEW DIRIGIBLE HAS NOVEL 
PROPELLER 


A propeller of novel type is being 
installed in a dirigible which is now 
under construction near Berlin. Back 
of the nacelle is a frame, the rear face 
of which contains a number of pivoted 
slats capable of moving within an angle 
of 90 deg., the whole device resembling 
a wooden window shutter. When the 
slats stand horizontally the air passes 
freely between them, but when the mo- 
tor causes them to flutter rapidly they 
act upon the air and drive the dirigible. 


FORECASTING THUNDER- 
STORMS BY WIRELESS 


A wireless apparatus that announces 
the approach of thunderstorms by ring- 
ing a bell has been constructed by a 
German scientist. A 


spark gap, having a 
width of about .004 in., 
is arranged in the 
aerial, and as _ soon 
as accumulations of 
atmospheric electricity 
occur a spark crosses 
the gap. This disturbs 
the coherer, and a cur- 
rent is set up which 
causes the bell to ring. 
Far-away electrical 
disturbances affect the 
aerial only slowly, and 
the spark, therefore, 
jumps the gap with 


Above: The Canyon Road before Reconstruction was Begun 
Below: Typical Section of Canyon Road after Reconstruction - 


near Maryhill, Washington, is shown 
in the accompanying illustrations. This 
road, 10 miles in length, was built from 


longer intervals, and, 
as the bell sounds at 
the same rate, this pro- 
vides a means of estimating the dis- 
tance. 

If a record is wished, a strip of paper, 
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moving at a constant speed, may be 
arranged, the distance between the 
marks made on the paper indicating 
the frequency of the sparks. 


ALARM BELL TELLS WHEN 
TAIL LIGHT IS OUT 


An alarm for notifying an automo- 
bile driver when the tail light is out 
has been invented but is applicable 
only to oil lamps. The device consists 
of a small glass cylinder, partly filled 
with mercury on which floats a cork 
having a wire attached. The whole 
device is placed in the body of the 
lamp, and when the lamp is lighted the 
heat causes the mercury to expand. 
When the light is extinguished, either 
intentionally or by accident, the mer- 
cury contracts, allowing the cork to 
drop. This causes a contact that com- 
pletes the circuit between a single-cell 
battery and a small electric bell placed 
on the dash, the ringing of which gives 
notice to the driver that his light is 
extinguished. A switch in the circuit 
prevents the ringing of the bell when 
the light is not in use. 


SELF-ADJUSTING ANCHOR FOR 
DECOYS 


The decoy anchor here shown has 
many claims made for it, among which 
are: that it pre- 
vents tangling 
of lines, adjusts 
itself to any 
depth of water 
by unwinding 
just the required 
length of line, 
and that it will 
- not rust. It is 


> 5 in. long, made 
of lead, and the 

line is wound 
— ———| lengthwise over 
\ ~~ it. When not in 
| use it can be 
placed over the 
head of the de- 


coy, and is thus kept from tangling up 
with the other decoys. 


HOTEL-LIKE HOME FOR BIRDS 


The product of a Berliner’s spare 
time for five years, this home for birds 
contains 22 rooms, elevators, electric 


An Interesting Home for Canaries 


lights, automatic feeding devices and 
running water, a winter garden and a 
fountain. It has a tower, bay win- 
dows, and the like, and is a little over 
6 ft. in length, 15 in. wide, and has a 
height, to top of tower, of 50 in. A 
machinery room in the lower part con- 
tains the electrical apparatus for ope- 
rating the fountain, the two elevators 
and the lighting system. It is called 
the “Hotel Canary.” 


NEW TYPE OF MOTOR 
LIFEBOAT 


Live-saving stations of the Central 
Society for the Rescue of the Ship- 
wrecked, of France, are being equipped 
with motor lifeboats. These boats are 
of a special type both in design and 
in equipment, a particular feature 
being a motor so simple that no spe- 
cial skill is required for its operation. 
The second boat for this service, the 
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“Sainte Lucie,” has just been launched 
and is intended for the station at 
Cette, on the Mediterranean. This 


7 


The Motor Lifeboat “ Sainte Lucie,” 
Ready for Launching 


boat is 37.7 ft. long, 10.2 ft. wide and 
has a depth of 4.1 ft. It is built of 
wood and has two collapsible masts, 
thus enabling it to navigate with sails, 
and has a greater tonnage than any of 
the old lifeboats of the society. Power 
is supplied by a 35-hp. gasoline engine, 
which makes 750 revolutions a minute 
and develops a speed of about 8.06 
miles an hour. The screw is hidden 
under a curvature of the hull, which 
forms a protecting tunnel and allows 
the launching of the boat while the 


motor is in action. To insure stability 


the boat is provided with a leeboard. 


REVISING THE “LANES” OF 
ATLANTIC TRAVEL 


Following the sinking of the “Ti- 
tanic,” lanes for summer travel across 
the Atlantic, running about 60 miles 
south of the point where this disaster 
occurred, were adopted temporarily 
by the transatlantic steamship lines. 
A permanent arrangement has now 
been made by which the summer 
routes will run only 30 miles south of 
this point, as the American revenue 
cutters “Seneca” and “Miami” and the 
British vessel “Scotia” are to act 
as ice scouts and give warning to 
approaching vessels. During the sum- 
mer, which is the period of greatest 
danger from icebergs, the east-bound 
route will cross the meridian of 47 deg. 


(west of Greenwich) in latitude 40 
deg. 30 min. north, while the west- 
bound route will cross the same merid- 
ian in latitude 41 deg. 30 min. north. 
These routes will be in effect until 
September, when winter routes, lying 
about 2 deg. 30 min. north of the sum- 
mer routes, will probably be adopted. 


MOTION PICTURES OF LIFE 


UNDER WATER 


The arrangements by means of 
which Dr. Francis Ward, an English 
scientific observer, makes motion pic- 
tures and ordinary photographs of 
under-water life are shown in these 
illustrations. He has several ponds or 
pools on his estate, teeming with fish 
life, and each pool is provided with an 
observation chamber similar to the 
one shown. Because of the darkness 
in the chamber and the light in the 
pool the glass front acts as a mirror, 
in which the fish merely sees himself 
and his surroundings reflected, while 
the observer can plainly see into the 
pond. It is thus possible to watch a 
timid fish without danger of disturbing 
it. The little waterwheel apparatus 
is a novel contrivance which produces 
a continuous sound not unlike the 


Courtesy Illus. London News 


Making Motion Pictures 
of Under-Water Life from 
an Observation Chamber 


A Contrivance That Imitates 
Sound of Motion- Picture Camera 


noise caused by the working of a 
motion-picture camera. Its purpose is 
to familiarize birds and fish with the 
sound. 
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Fifteen Hundred Marathon Runners in a New York Street 


FIFTEEN HUNDRED RUNNERS 
IN NEW YORK STREET 


The greatest number of runners ever 
contesting in a single race ran through 
the streets of New York recently in a 
12%¢-mile Marathon, starting at Je- 
rome Avenue and 184th Street, and 
ending at the City Hall. The runners 
taking part were 1,500 in number, and 
there were 300 prizes. 


MASSACHUSETTS AIRMEN 
MUST BE LICENSED 


The state of Massachusetts has 
adopted a law to regulate the opera- 
tion of flying machines, which requires 
every person operating an air craft in 
the state to have a license issued by 
the-Highway Commissioners. Licenses 
may nat be granted until the applicant 
has passed an examination by the 
Highway Commission, which must in- 
clude a flight of not less than 100 miles 
in a standard type of machine. 

Airmen flying over cities must main- 
tain a height of not less than 3,000 ft., 
and over towns not less than 500 feet. 


CA suspension bridge with a main 
span 2,700 ft. long is proposed for the 
Mersey River at Liverpool. 


COUNTY MAP MADE OF 
COLORED CORN 


Eight boys in a country school in 
McLean County, Illinois, constructed 
a colored township map of the county 
in corn. The map shows all the town- 
ships, 30 in number, and the cities, vil- 
lages and railroads, on a scale of % in. 
to the mile. Nearly a half bushel of 
corn and 10 Ib. of putty went into the 
making of the map. In order to avoid 
slight differences in shade, only the 


corn of a single ear was used for each 
township. The railroads are shown 
in blood butcher corn, which is a very 
dark variety. The label is in pop corn 
of three colors. 
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USE OF THE FLYING BOAT FOR BUSINESS TRAVEL 


A striking indication of the part that 
aviation is destined to take in practical 
problems of transportation is given by 
a recent tendency, just beginning to 
manifest itself in America, to use the 
flying boat in a practical way for ordi- 
nary business purposes. For daily 
travel between Chicago and his home 
in Lake Forest, a suburb 25 miles 
north of the business center of the 
city, Mr. Harold F. McCormick is 
planning to use a Curtiss flying boat, 
a view of which is given in the accom- 
panying illustration. This flying boat 
is adapted for use as an aeroplane, but 
is said to be a stanch and seaworthy 
boat as well. In ordinary practice it 
will be run in such a way as to skim 
the surface of the water or to fly a 
short distance above it, thus eliminat- 
ing many of the dangers both of fly- 
ing and of high-speed boating. 

In the machine made for Mr. Mc- 
Cormick the propeller is located at the 
bow of the boat and pulls the machine 
along instead of driving it. In this 
position the propeller drives the air 
blast through the radiator, making it 
possible to keep the engines cool for 
hours when the boat is running at 
slow speed on the water. The hull 
differs from that of the standard type 
in having a V-shaped bottom, a feature 
designed to make it a smoother riding 
craft in choppy seas. Seats will be 
provided in the cockpit for four pas- 
sengers, while the front seat will give 
room for the driver and one passenger, 
an arrangement similar to that of the 
four-passenger automobile. As a mat- 
ter of safety, the control is arranged so 
that either of the occupants of the 
front seat can handle the machine. 

Power is supplied by a Curtiss 
eight-cylinder motor of the latest type. 
This motor, which is designed for op- 
eration at moderately high speeds, is 
rated at from 90 to 100 hp. and shows 
106 brake horsepower at 1,800 revolu- 
tions per minute. The weight of the 
motor, exclusive of radiator, is 310 Ib. 
The crankshait is 41 in. long and 1% 
in. in diameter, and is of chrome 
nickel steel turned from solid billets 
and carefully ground, while the cyl- 
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inders are practically perfect tubes 
with spherical heads. In order to in- 
sure a theoretically perfect combus- 
tion, the valves are placed in the heads 
of the cylinders. The motor is pro- 
vided with a self-starting device. Dur- 
ing recent trials this machine was run 
at the rate of a mile a minute, flying 
in the air, and at the rate of 50 miles 
an hour when operated as a hydro- 
plane. 

The hull, which is strongly trussed 
throughout, is about 30 ft. long, has 
a beam of 4 ft., and weighs 250 Ib. It 
is provided with eight water-tight 
compartments, any two of which are 
said to be sufficient to float the entire 
machine. Over the bow of the boat 
and extending back to the cockpit is 
a hood serving the purpose of a wind 
and spray shield. This shield is hinged 
at the center, and when turned for- 
ward it acts as a gang plank, permit- 
ting the boat to be run up to a dock 
head-on, and to be loaded and un- 
loaded in that position. Wheels are 
provided for use in land travel. 

The wings have a spread of 32 ft., 
but the over-all width of the machine 
is a little more than 35 ft., owing to 
the fact that the ailerons used for bal- 
ancing the machine extend beyond the 
main wings. Each of the main wings 
has a depth of 5 ft., while the distance 
between wings is 66 in. The control- 
ling devices comprise a rudder, used 
for steering the boat at low speed in 
the water, and a vertical fin, two hori- 
zontal planes and an elevator plane 
for control while in the air. The mo- 
tor and wings are designed with the 
idea of carrying a total weight of con- 
siderably more than a ton. Gasoline 
tanks are of sufficient capacity for a 
full-speed run of from six to eight 
hours, so that the machine can travel 
a distance of approximately 400 miles 
without stopping for fuel. 


CThe electrical equipment of the Cu- 
nard liner “Aquitania,” will comprise 
complete systems of cabin bells, elec- 
tric elevators, fire alarms, etc. Nearly 
7,000 tungsten lamps will be required 
for lighting the vessel. 
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Hinged Windshield eee / 
Partially 
Raised 


Photos by ©. V. Buck, from 
Underwood & Underwood, N. Y. 


’ Curtiss Flying Boat in the Air 


ae, A Close View of Cylinders and Controlling Mechanism 
Bid of the Motor 


Top View of Motor at Left, with All Attachments 
in Place and Motor Ready to be 
Installed in Flying Boat 
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———— A Rear View of the Stores 


Show-Window Arrangement 


Stores Facing Cross Street 


TRAVELING WIRELESS 
STATION 


A wireless-station outfit carried on 
a trailer is here shown. A fleet of four 
such outfits was recently constructed 
by the Marconi company in England 


Courtesy The Car, London 
Traveling Wireless Station Carried ona Trailer 
for special purposes, such as a big 
sporting event, review, or the like, in 
a locality having no wireless station. 


GThe old martello tower on Tybee 
Island, Ga., is to be blown up by the 
War Department, because it interferes 
with artillery target practice at Ft. 
Screven. 


STORES UNDER ELEVATED- 
RAILWAY STRUCTURE 


An excellent example of how the 
land under elevated-railway structures 
in Chicago is being used to great ad- 
vantage and profit is shown in these 
illustrations of store buildings erected 
under the tracks of the Northwestern 
“L” at Evanston and Wilson avenues, 
which is the center of one of Chicago’s 
north-side residential districts. <A 
great variety of business is transacted 
under the steel beams over which hun- 
dreds of trains pass each day. The 
constant rumble of the trains on the 
rails does not seem to be objection- 
able, at least not to the extent of keep- 
ing any of the stores tenantless. 


PACIFIC’S WATER ENTERS 
PANAMA CANAL 


The waters of the Pacific Ocean 
were let into the Panama Canal on 
May 18. A blast of 32,750 Ib. of dy- 
namite was exploded in the dike south 
of Miraflores locks. The explosive was 
loaded into 236 holes and all of the 
charges fired simultaneously. 


| ” POPULAR MECHANICS | 
| ® 
bay, | 
be 
| ‘ = i | 

| 
| 

|_ 


POPULAR MECHANICS 31 


GREAT CROWDS AT ENGLISH 
FOOTBALL GAMES 


It will be a great surprise, perhaps, 
to many American baseball fans, to 
know that the crowd of 40,000 persons 
that once in a while rush to a ball 
park at a world’s series, is small com- 
pared with the crowds that often at- 
tend a game of Association or “soc- 
cer” football, which has become the 
great national game for the people in 
England. The official attendance of 
the final game between the Aston Villa 
and the Sunderland teams in April was 
121,919, and even this is not a record. 
In 1912, at the final match between the 
teams representing Scotland and Eng- 
‘land, the official return of spectators 
‘was 127,307. 

It is being suggested from many 
sources that the British workman is 
beginning to spend altogether too 
much time at such games. It is even 
asserted that the fact that three large 
steamships are now being built in 
France for a British shipping firm is 
due to the refusal of shipbuilding 
hands to work full time, and that this 
is chiefly due to the craze for attend- 
ing football games. 


SPIRAL CONCRETE STAIRWAYS 
IN PARIS THEATER 


Spiral stairways, built entirely of 
concrete, have 
been installed in 
fireproof shafts 
inarecently 
completed thea- 
ter in Paris. 
These stairways 
are intended to 
give firemen ac- 
cess to all parts 
of the building 
without interfer- 
ence with the 
public entrances 
and exits. The 
character of the 
construction of 
these stairways 
is shown in the illustration. 


EASTERN RAILWAY TRIES 
WIRELESS DISPATCHING 


A test of the wireless telegraph in 
train dispatching is being made by the 
Lackawanna Railroad on the 65 miles 
of line between 
Scranton,  Pa., 
and Bingham- 
ton, N. Y. For 
about 40 miles 
of this distance 
the system will 
operate through 
a mountainous 
territory. Wire 
troubles, due to 
severe snow 
and rainstorms, 
prompted the 
company to ex- 
periment with 
wireless. P r i- 
marily, the pur- 
pose of the wire- 
less is for the 
transmission of 
messages and 
reports between 
the two cities, 
but the system 
will also enable communication with 
moving trains. If the tests prove suc- 
cessful, the use of the wireless will be 
extended. 

The wireless antennae at Scranton 
are 750 ft. long, carried at one end by 
a chimney 210 ft. high and at the 
other by a 90-ft. pole erected on the 
roof of the railroad depot. 


MORTALITY AMONG ARMY 
AIRMEN IS HIGH 


Statistics made public by the chief 
signal officer of the U. S. Army show 
that there has been a larger percentage 
of accidental deaths among airmen in 
the government service in the United 
States than in any other country ex- 
cept Italy. England ranks third and 
France fourth. American army air- 
men, however, average nearly twice 
as many hours in the air and miles 
covered as those of any other nation. 
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THE LARGEST BOOT EVER 
MADE 
This boot, claimed to be the biggest 


in the world, is 74% ft. high, and 5 ft. 4 
in. long, size 158. The last over which 


A Boot That Contains 
90 Sq. Ft. of Upper 
Leather and 80 
Lb. of Sole 
Leather 


it was made cost $120.43, the patterns 


cost $26. About 90 sq. ft. of upper 
leather and 80 lb. of sole leather were 
required, and 14 yd. of lacing were 
used. The total cost, including labor, 
was in the neighborhood of $400. 


AERIAL PROPELLERS FOR 
HIGH-SPEED BOATS 


The use of aerial propellers for the 
propulsion of high-speed motor craft 
has possibilities of great development. 
Experiments recently carried out tend 
to show that if proper attention were 
devoted to the subject some very in- 
teresting results would be obtained. 
“Contrary to general ideas,” says the 
Motorship and Motorboat magazine, 
“an aerial propeller is more efficient 
than one running in water.” 


MEANINGS OF WORDS ARE 
CHANGED BY USE 


An interesting example of the way 
in which words in the English lan- 
guage change their meaning through 
use is found in the word “siphon.” 
Originally it meant.a pipe through 
which water or other liquid was lifted 
over an obstacle by the power of at- 
mospheric pressure, it being possible 
in this way to raise water to a theo- 
retical height of about 32 ft. Depart- 
ing from this strict construction of 
the word, which is still technically the 
correct definition, engineers many 
years ago began to speak of any 
curved pipe carrying water over a hill, 
whether by atmospheric pressure or 
by presstre from a source higher than 
the highest point of the curve, as a 
siphon. Later, the use of the term 
was extended to cover a pipe curved 
downward, and now it is in general 
use by engineers to mean any pipe 
or inclosed aqueduct which follows the 
contour of either a hill or valley, such 
as the Los Angeles aqueduct, described 
in a recent issue of Popular Mechanics 
Magazine, where the portion carrying 
water over a hill is referred to by the 
engineers as a siphon, although the 
water’s source is higher than the hill. 


MEMORIAL TO “MAINE’S” 
HEROES UNVEILED 


New York City’s memorial to the 
heroes and victims of the destruction 
of the battleship “Maine” was un- 
veiled on Decoration Day, May 30, 
1913, with impressive ceremonies, All 
the available battleships of the North 
Atlantic fleet were ordered to New 
York to participate in the ceremony. 

The memorial is in the form of a 
monument in pink marble. It is sur- 
mounted by a gilded group typifying 
Columbia drawn by dolphins, and is 
surrounded by allegorical groups at 
the base. It stands at the Columbus 
Circle entrance to Central Park. At- 
tilio Piccirilli is the sculptor and H. 
Van Buren Magonigle is the architect 
of the monument. 
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Photo by Bain News Service , 
Allegorical Group of “Justice,” “War” @& 
and “History” 


Monument 
in Pink Marble, 
Surmounted 
by Gilded Figure 
of Columbia, 
Unveiled 
May 30, 1913 


54 Allegorical Figures 
in White Marble 


Supporting the Ped- 
estal of Monument: 
On the Right, 
“Atlantic Ocean;” 
On the Left, 

“ Pacific Ocean;” 
At the Front 
* of the Base, 
“Courage,” “Peace” 
and “ Fortitude” 


Photos by Underwood & Underwood 


eye 


NEW YORK’S MEMORIAL TO THE “MAINE” HEROES 
= 
| | 
| 
ye @ } - < 
| 

| 
—— > 

4 3, w 

. 

4 
33 


34 POPULAR MECHANICS 


The First British Merchantman to be Equipped with Guns for Possible Trouble 


BRITISH MERCHANT SHIPS 
EQUIPPED WITH GUNS 
The first British merchant ship to 


carry guns and ammunition on board 
in time of peace left Southampton re- 


‘cently for a South American port. The 


vessel was the steamship “Aragon,” 
of 10,000 tons, and she had among her 
crew sufficient officers and men of the 
Royal Naval Reserve to work her 
armament, should it be needed. Guns 
are also to be mounted on other mer- 
chant ships, the “Amazon” being the 
second vessel to be so equipped. The 
“Aragon” carries two 4.7-in. guns. 

The decision to arm a certain num- 
ber of British merchantmen for pur- 
poses of defense is one of the most in- 
teresting made by the admiralty in 
the past year or two. A large number 
of foreign ships are believed to be 
carrying guns and ammunition, and in 
the event of war they would transform 
themselves into cruisers and fall upon 
British shipping, hence the return to 
the customs of “privateer” days. 


ARTIFICIAL FREEZING KEEPS 
OUT FLOOD 


Although the flood in Louisville, Ky., 
rose considerably above the windows 
and doors of the electric power sta- 
tion of that city, none of it reached 
the machinery, for the engineers 
adopted a novel method of keeping it 
out. A part of the equipment oi the 
power station is an ice-manufacturing 
plant, and when the water began to 
rise, refrigerating coils were laid 
around the edges of the windows and 
doors, the chinks of which were filled 
with sawdust. When the sawdust be- 
came saturated with water it was fro- 
zen by means of the coils, and thus an 
inflow of water was prevented. 


@The sanitation of the city of Jeru- 
salem, which is being effected at the 
expense of an American millionaire, 
has greatly reduced the prevalence of 
malaria and other diseases in the Holy 
City. 
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: a three weeks the masons and carpenters and decorators have 
been busily at work transforming what was formerly a meat 
market into a moving-picture theater. This morning I stopped in to 


see what it was like. The last finishing touches were 
being rushed and in a day or two the place will 


A open. The entrance is most inviting with its walls 
“‘ Model”’ and ticket window faced with white tile and the 
Movie clearest of plate glass. A large signs says “A new 


show every day.” Inside, the floor slopes easily to 
the rear; no steps to stumble over in the dark and 
every seat affording an unobstructed view of the big white screen. 


- The seats are leather, and comfortable; the operator’s room has a 


cement floor and brick walls and the ceiling of the auditorium is heavy 
ornamental sheet iron. Two sets of double doors at both front and 
rear, all of which open on large level areas, should enable the house, 
when full, to empty in one minute. At first glance the place appeared 
inviting, clean, comfortable and wholesome ; as regards fire, safe. 

But as it stands it is a veritable incubator of contagion. And, 
unfortunately, is but one of thousands just like it. To all appearance 
sanitary: And the Department of Health should close its doors, 
until a fatal defect is remedied. 


The room is 20 by 50 feet with an average ceiling height of 15 feet. 


This means there are 60 cubic feet of air, or a 2} minutes’ supply for 
each person, when the 250 seats are occupied. The only provision 
for ventilation is two very small gratings placed close together in the 
ceiling. As 40 minutes is the usual run of a set of films, the air 
must be rebreathed 16 times. Electric wall fans are placed to keep 
the air well stirred, but are really an additional menace, for in this 
bottled-up space the fans will simply scatter the germs from one 
infectious cough, to all parts of the room. A leading physician in one 
of our large cities said to me recently, “Under such conditions one 
child with an infectious cold and cough will infect other children for 
20 feet around,” and added gravely, “the average moving-picture 
theater makes lots of work for the doctors.” 

Now far be it from me to depreciate the merits of the moving- 


picture show, which, as a rule, is far more instructive, entertaining and 


wholesome than the regular theater, and which is bringing pleasure 
to thousands who could not afford a higher-priced entertainment. For 
this very reason it is a pity that the matter of decent ventilation, 
which is neither difficult nor expensive to provide, should be so 
generally and outrageously disregarded. The remedy lies first with 
Departments of Health, and failing there, with fathers who should see 
that only well ventilated, fireproof movies are patronized by their 
families. The invitation “A new show every day” might better 
read “New air every minute.” 
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HIS is a true story with a yellow streak, and an unthinkable 
ending. It has ever been, and doubtless always will be to the end 

of time, one of the weaknesses of human nature not to let well enough 
alone. The evidence of this trait is not restricted to 
men of the Napoleon type; it may as readily find 


The expression in a paint shop. The incident to be related 
Yellow happened recently in a large automobile factory, so 
Streak large indeed that a big force of painters were constantly 


employed whose sole duty it was to paint a single 
yellow stripe on the spokes of each wheel. The work 
was not hard, neither was it difficult, for almost any one with a steady 
hand can get the knack of doing it with a few days’ practice. The 
stripers had been on the job several years and at regular intervals, 
and occasionally at irregular periods, had secured substantial advances 
in pay coincident with the increased cost of living and the decreased 
price at which the automobiles were sold. These suggestions in regard 
to pay were always made at a time when the spring rush was in the 
factory and not a man could be spared, and their ultimata as to 
prolonged vacations or more pay had finally landed them on the pay 
roll at nine and ten dollars per man per day. 

Fully realizing how absolutely essential to the safe and easy 
running of the car were these yellow stripes on the wheels, the secret 
of making which was, of course, possessed only by them, these 
painters voted themselves another advance to ten and eleven dollars 
per day. And having settled the matter, considerately called on the 
superintendent in a body to tell him the good news. This official, 


- unfortunately, was one of the very practical kind, quite lacking in that 


true artistic temperament in which happiness depends on yellow 
stripes on spokes; so with an utter disregard of the safety of the buyers 
who must henceforth trust their lives in cars with stripeless wheels, 
he promptly fired the entire bunch. And, strange to relate, the 
company are selling just as many cars as before and are making a 
saving of thousands of dollars a year which had formerly been paid to 
painters who could not let well enough alone. 


H. H. WINDSOR 
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NEVADA’S FIRST EXECUTION 
BY SHOOTING 


The first legal execution by shoot- 
ing in Nevada, under the law which 
gives the doomed person a preference 
between the gallows and the military 
type of execution, took place recently. 
The man so executed was Andriza 
Microvich, who murdered a man in 
Tonopah in 1912. 


THE PANAMA-PACIFIC EXPOSI- 
TION EMBLEM 


The official seal of the Panama-Pa- 
cific Exposition has been selected from 
a large number of competitive offer- 
ings. The design is by Alfred Lenz, 
the sculptor, and it tells in symbolism 
the story of the opening of the Pan- 
ama Canal to the world. In the locks 


are shown a Chinese junk eastward 
bound, and a modern ocean liner west- 
ward bound, symbolizing the inter- 
change of commerce between 
Orient and Occident. 

The imprint of the seal will be re- 
produced in many ways aside from its 


the 


Photo by W. W. Swadly 
The Seal of the Panama- Pacific Exposition 


official use by the exposition. Its most 
frequent use, probably, will be upon 
souvenirs, such as postcards, medals, 
pennants and stationery. 


MOVING A COBBLESTONE 
DRINKING FOUNTAIN 


A novel feat of house moving was 
accomplished in Glendale, Cal., re- 
cently, when a drinking fountain com- 


we 


Cobblestone Fountain on Truck Ready for Moving 


posed entirely of cobblestones was 
moved from a busy corner in that city 
to a new location several blocks dis- 
tant. The fountain is 15 ft. high and 
weighs 214 tons. It was raised bodily 
and placed on trucks and was then 
hauled by a traction engine to the new 
site. 


LONG TUNNEL THROUGH 
CAUCASUS MOUNTAINS 


The project of a tunnel through the 
Caucasus Mountains is now before the 
railroad department of the Russian 
government. The tunnel would be the 
longest in the world, having a length 
of 16% miles. Engineers have found 
that the geological structure of the 
mountain does not present any great 
obstacles, and that there is no danger 
of encountering subterranean water 
courses. The elevation would be be- 
tween 4,300 and 4,650 ft. The work 
would take about eight years. 
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The rebuilding of Omaha, after the 
disastrous tornado of March 23, is 
proceeding at a rate little less than 
marvelous, as the illustrations on this 
and the following pages show. 

One hundred and thirty-nine dead, 
1,137 homes badly damaged, 642 
homes totally destroyed, these entail- 
ing a property loss of $3,250,000, and 
2,000 families homeless was the com- 
bination that the citizens of Omaha 
awoke to find confronting them on the 
morning of March 24. 

A meeting of citizens was held in 
the City Hall early that morning and 
an organization was formed for the 
giving of immediate relief to the 
stricken and to restore and rehabili- 
tate the damaged district. Practically 
no time was lost. The first step of the 
relief committee was to get a hurried 
but fairly accurate survey that devel- 
oped the extent of the storm district 
and an approximate number of dead 
and homeless, with their addresses. 
More than 2,000 families were tempo- 
rarily assisted to food, clothing and 
necessaries of life. In many instances 
rents were paid for homeless families. 
Tools and utensils were furnished 
where they would permit a man to 
become self-sustaining. 

With the temporary relief work well 
under way, plans were laid for the re- 
building and restoring of the homes. 
A second and third survey of the dis- 
trict were made by real-estate men, 
who developed the financial loss to 
each owner, his condition, the exact 
status of his property holdings, and, 


REBUILDING A TORNADO-STRICKEN CITY 


on a basis of these reports, donations, 
where necessary, and loans where 
judgment said was best, were made. 
As fast as the cases could be investi- 
gated, money was advanced, ofttimes 
given outright. Each case was treated 
individually and such aid given as best 
served the individual needs of the 
applicant. 

The relief fund was used for more 
liberal allotments, while the restora- 
tion fund was devoted more to those 
cases where loans, rather than dona- 
tions, were preferable. The restoration 
fund was raised by subscription among 
business firms for the express purpose 
of rebuilding. By May 15, 886 of the 
1,137 homes damaged were under 
course of repair or had been repaired, 
while practically 50 per cent of the de- 
stroyed homes were being rebuilt or 
contracts had been let for their re- 
building. In many instances these 
new homes will be more pretentious 
than those which served as a toll to 
the awful tornado. These figures in- 
clude homes being restored by their 
owners. The restoration and_ relief 
committees had aided in rehabilitating 
and restoring 338 homes at a total 
cost of $116,200, while the restoration 
committee had given aid in 65 cases at 
a cost of $4,000, and $90,000 had been 
expended by the relief committee for 
clothing, bedding, furniture, and the 
like. 

Rising, as if by magic, from its 
stricken district is a new Omaha and 
a better Omaha. Though undeniable 
evidences of the storm still remain, 


Thirty- Fourth and Cummings Streets, Omaha, the 


Morning after the Tornado, and One Month Later 
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August Carsten’s Home at 4402 Leavenworth Avenue — Rebuilding under Way 


Electric Garage Completely Wrecked —- A Month 


Later Almost Entirely Reconstructed 


= = 


One of the Worst Scenes of Damage, 24th and Lake Streets, was Quickly Restored 


Business Buildings Sprang 
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yet new buildings here and there and 
repaired dwellings in greater numbers 
stand as silent testimonials to the spirit 
of Omaha. 


LARGE WINDMILL WITH 
VERTICAL VANES 


A large air turbine of interesting 
construction is being operated in a 
suburb near New- 
avertical-type 
| windmill, the 


vanes or sails, as- 
sembled in the 
\ form of wheels 
not unlike a wa- 
terwheel, being 
mounted around a 


perpendicu- 

* lar shaft extend- 

ing from the top 

of the tower to 


the ground. There 
| are five wheels in 


A Vertical Windmill with Five Wheels, the Vanes of 
Which Feather Automatically 


this mill, one mounted above the other. 
In the ordinary type of windmill the 
vanes are kept facing the wind by a 
tail, and as the wind shifts to and fro 
the mill must move backward and for- 
ward to meet it. This windmill is so 
constructed that it is always before 
the wind, and no matter from what 
quarter the wind may blow, or how 
quickly it changes, will continue its 
steady action without loss of motion. 
One of the most interesting features is 
the feathering action of the vanes or 
sails. The vanes coming up into the 
wind present only their edges, and 
thereby exert no retarding effect upon 
the action. 


THE EXPLOSION PUMP AND 
ELECTRICITY 


The remarkable “explosion” pumps, 
fully described recently in this maga- 
zine as installed for forcing water into 
London’s new reservoir, continue to 
hold a big share of interest in the en- 
gineering world. Some electrical en- 
gineers are wondering what it will 
mean to electricity. A writer in the 
Electrical Review, London, says that 
at first blush it might appear that the 
“explosion” engine will be unfriendly 
in its effect upon electricity. It will 
oust the electrically driven centrifugal 
pump in many cases where water- 
produced electricity is not the source 
of power, for a steam or gas engine 
and an electrically driven pump can- 
not compete in economy in initial cost 
or in running cost with this direct gas- 
driven pump, using only 1 Ib. or so of 
fuel per water horsepower. But the 
same writer insists that this very fuel 
economy will serve to make the pump 
an aid to electrical development. The 
big gas engine has its disadvantages, 
and some engineers object to it and 
do not consider that it has a good and 
steady turning movement. With the 
“explosion” pump, a steady turning 
movement can be obtained by the use 
of a turbine driven by a waterfall arti- 
ficially produced by the gas pump. In 
this way the pump may be found to do 
more for the electrical industry than 
it will do against it. 


CUBAN AIRMAN FLIES OVER 
FLORIDA STRAITS 


To win a prize of $10,000 offered by 
the Havana City Council for the first 
Cuban airman to fly from Key West 
to Cuba, Domingo Rosillo accom- 
plished the flight successfully on May 
17, 1913. He started from Key West 
at 5:45 a. m. and arrived at Havana at 
8:10 a. m., making the passage of 90 
miles in 2 hours and 25 minutes. He 


flew most of the distance at an alti- 
tude of 2,000 feet. 

Rosillo is the first airman to fly 
completely across the Florida Straits 
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from shore to shore. A Canadian, 
J. A. D. McCurdy, made the attempt 
on Jan. 30, 1911, but alighted on the 
water, 10 miles from Havana. 

Two days after Rosillo’s flight, Au- 
gustine Parla flew from Key West to 
the coast of Cuba in 2 hours and 38 
minutes. 


MOTION PICTURES FOR THE 
BLIND 


Startling as it may seem, Professor 
Dussaud of Paris, a scientist of con- 
siderable note, has produced a motion- 
picture apparatus for the blind, by 
means of which they may experience 
the illusion of moving objects as peo- 
ple with full powers of vision do in 
viewing an illuminated screen. The 
apparatus consists of a machine oper- 
ated by electricity which causes a 
series of reliefs, representing trees, 
birds or other objects, to pass rapidly 
under the fingers. The reliefs are so 
graduated that the delicate sense of 
touch of the blind translates their 
variations into apparent movements of 
the objects which are represented. 

The device is mainly employed for 
educational purposes. 


MOTORBOAT USED AS COFFIN 


When the daughter of a London 
motorboat builder died recently the 
coffin provided for her was a motor- 


A Coffin in the Shape of a Motorboat 


boat. Inside the boat was a leaden 
shell containing the remains, over 
which flowers were heaped. 


ALAMO MONUMENT HIGHEST 
IN WORLD 


The highest memorial monument in 
the world is to be erected at San An- 
tonio, Texas, in honor of the soldiers 
who defended 
the Alamo in 
that city against 
the Mexicans 
during the war 
for the indepen- 
dence of Texas. 
The tower will 
be 802 ft. high, 
and will be the 
highest struc- 
ture of any kind 
in the world 
with the excep- 
tion of the Eiffel 
tower in Paris. 
This structure 
will be a great 
deal more than a 
memorial monu- 
ment, since it 
will contain four 
auditoriums, a 
museum, art gal- 
lery, statuary 
hall and an indi- 
vidual exhibition 
room for each 
county in the 
state. The cost 
is estimated at Copyrighted by Archer'sArt Shop 
$2,000,000. The base of the structure 
will be of solid granite and 50 ft. high. 
Surmounting the ledge at the top of 
this base will be statues, of heroic size, 
of Travis, Crockett, Bowie and Bon- 
ham, the four leaders of the Texans 
who were killed while defending the 
Alamo. 

Four elevators, one at each corner 
of the tower, will run to the 120-ft. 
level, while one elevator placed in the 
center of the tower will run from this 
point to the dome, where an observa- 
tory will be maintained by the Federal 
government. A powerful searchlight 
is to be placed at the top of the tower. 
The monument is to be built by public 
subscriptions. 
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SIMPLE STILE FOR BARBED- 
WIRE FENCES 


Anyone who has occasion to climb 
over a barbed or closely woven wire 


Four - Year-Old Boy Using an Ingenious 
Fence Stile 


fence will appreciate the practicability 
of this simple stile. Two rails or 
pieces of timber, with a few blocks 
nailed on as foot-holds, are all that is 
necessary to construct such a stile. 


ICELAND’S FIRST RAILROAD 


The harbor at Reykjavik, Iceland, is 
to have a railroad built around its edge 
to facilitate the transportation of 
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freight and ease the congestion which 
is due to old-fashioned methods. The 
project will cost about $500,000, and 
will consist of about 61% miles of track 
around the city and harbor. It is be- 
lieved, however, that when it is built 
it may be followed by a line across 
the island. 


INNER HULL OF “OLYMPIC” 
COMPLETED 


One of the most important lessons 
taught by the sinking of the “Titanic” 
was the necessity for providing such 
vessels with a double hull to a point 
well above the water line. New liners 
such as the “Vaterland” and the “Aqui- 
tania” have been built with double 
hulls, while the work of extending the 
original double bottom of the “Olym- 
pic” upward to a point about 42 ft. 
above the water line has recently been 
completed at a cost of over a million 
dollars. An idea of the type of con- 
struction and of the amount of space 
between the outer and inner hulls is 
given by the accompanying illustra- 
tion. This additional hull, with the 
additional water-tight bulkheads in- 
stalled throughout the vessel, will 
place the margin of safety far beyond 
previously recognized standards. 


Space between the Old Outer Hull of the “Olympic” and the New Inner Lining 
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HERE ARE 25 MORE WEST POINT PHOTOGRAPHS, SHOWING THE LIFE OF A CADET IN HIS SECOND 
YEAR. NO SUCH SERIES OF PICTURES ILLUSTRATING THE MAKING OF AN ARMY OFFICER HAS EVER 
BEFORE BEEN PUBLISHED. THE EARLIER INSTALLMENTS WERE PUBLISHED IN THE MAY AND JUNE 
ISSUES OF POPULAR MECHANICS MAGAZINE, AND THERE WILL BE MORE AND BETTER PICTURES YET IN 
THE AUGUST AND SEPTEMBER NUMBERS, NEARLY 150 PHOTOGRAPHS IN ALL. 


General View of the U. S. Military Academy at West Point, from the New Chapel 


FOUR YEARS AT WEST POINT 
III— The Second Year of Cadet Life 


PHOTOGRAPHS BY W. H. STOCKBRIDGE 


HE cadet who has successfully passed his first June examination begins his second 

| academic year at West Point with an active summer in coup. Other outdoor military 

instruction includes siege-battery and field and coast-artillery drill, target practice 

with the infantry rifle, various applications of military engineering, exercises in minor tactics, 

practice marches, problems, and practical fieldwork. Among the new interests of the second 
year is riding, instruction in which begins in November in the Riding Hall. 

The summer over, life in barracks and study in the classrooms are resumed September 1. 
Here the second-year cadet takes up higher mathematics, French, drawing, and military hygiene 
as new —_— while drill regulations and gymnasium work, begun in his first year, are 
continued. 

At 3:45 p. m. the academic work is over for the day and drills for all classes occupy the 
hour from 4 to 5, followed by a dress parade at 5:25, excepting Wednesdays and Saturdays. 
This is the schedule from Sept. 1 to Nov. 1 and from March 15 toJune. On Saturdays academic 
work ends at 12:30 and, with the exception of inspection at 1:50, the afternoon of the cadet is 
free until 6:25 supper call. His amusements are much like those of college students generally. 
Football is perhaps the most popular organized sport. Games are played on the West Point 
grounds with teams from many colleges, and the season closes with the annual Army-Nav 
game, when the West Pointers meet the midshipmen from Annapolis on Franklin Field, 
Philadelphia. Basketball follows during the winter months, many contests with teams from 
other schools occurring during the season, and then, in the spring, comes baseball, of course. 

Punishment for minor infractions of the Military Academy rules takes the form of confine- 
ment to the area of barracks on Wednesday and Saturday afternoons during recreation hours. 
There are 197 distinct offenses listed in the West Point regulations, for the commission of any 
one of which from one to 20 demerits may be imposed. They range all the way from absence 
from the post without leave to not reporting transfers to the instructor, and cover every 
possible form of wrongdoing or carelessness. A cadet receiving more than nine demerits in any 
one month while in barracks, or 12 while in camp, is punished by being required to walk the 
area one hour for each excess demerit. If the number is exceeded in consecutive months, 
= number of punishment tours is doubled, making two tours of one hour each for each excess 

emerit. 

The second-year cadet who has passed his second June examination successfully, now gains 
leave of absence from the middle of June to the 28th of August, his first opportunity to visit 
his home since his arrival at West Point two years before. In the August issue of Popular 
Mechanics Magazine his life and work in his third year will be illustrated and described. 
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Class in Mathematics, 
Second Year 


The Basketball 
Squad: 


During December 
and January 
Games 
with Other 
Colleges 
are Played 


i A Member of the 
Basketball 
Team 


A Class in Drawing: This Course Begins in the Second Year 
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In the 

Gymnasium 
Class 


Gymnasium Classes 
Continue through Winter 
of Second Year 


Twelve-Inch Mortar 

Drill : Outdoor 
=> Drills Continue 


Cavalry and Artillery Stables, Riding i 

iding in 
Gun Shed and Drill Ground the Riding Hall 
Alternates with Gymna- 


sium Work until Spring 


Eight-Inch 
Seacoast Gun 
Drill: 
Aiming and Loading 
with Dummy 
Ammunition 
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West Point’s Ball in an Inter-Collegiate 
Football Game 


61 West Point at Bat 
Against Pennsylvania State College 


The Arms 
of the 
Military 
Academy 


A West Point Cadet at Bat 
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Firing the Disappearing Gun 
at a Floating Target 


One of the Y. M. C. A. Halls 
Where Sunday and Wednesday 
Evening Meetings are Held 


Subcaliber 
Target Practice 
with the Disappearing Gun 


Disa pearing Battery Drill. 
Outdoor Drills are Resumed 
after March 1 


Cadets Walking 
Punishment Tours 


, 


The Life of the Cadet in His Third Year will be Illustrated in the August Issue 
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POPULAR MECHANICS 


PHYSICIANS’ CENTRAL TO 
BE INSTALLED 


A plan providing for a “physicians’ 
central” is to be tried in the telephone 
exchanges of Vienna and_ Berlin. 
When a physician leaves his office and 
there is no attendant to answer 
calls, he notifies the physicians’ cen- 
tral and states where he may be 
reached at various times. Patients 
failing to receive an answer from the 
office are given the proper number. 
This plan will also be used in case of 
accident, when a call can be made on 
the central for as many physicians as 
are needed. 


ILLUMINATED STREET SIGNS 
NEAR LOS ANGELES 


The street signs of a new residential 
district recently developed a short dis- 
tance north of Los Angeles are par- 
ticularly interesting because of their 
artistic design and from the fact that 
the names of the streets are electrically 
illuminated. The standards, 1114 ft. 
in height, are formed of red brick, with 
“clinker” bricks scattered here and 
there. The mortar is dark blue. At 
the top of the brick work is a smooth 
cement cap, which is hollow in order 
that an incandescent lamp may be in- 
serted. Upon the top of the cap is an 


Artistic Street Standard a Which Operates 
with Illuminated he Illumination of 
Letters the Street Signs 


8-in. opaque glass globe in which there 
is also an electric lamp. The letters 
forming the names of the streets are 
made of transparent glass. 

There are 40 standards in the district. 
The turning on and off of the lights 
is done by clockwork, the clock being 
mounted on a telephone pole close to 
the center of the tract. When the 
hands of the clock reach the time set, 
the lights are automatically turned on, 
and when they reach a given hour in 
the spit the current is shut off. 


PRACTICE MACHINE FOR STUDENT AIRMEN 


Aviation schools in Germany use a 
full-sized model aeroplane mounted on 
a central standard for teaching student 


lustration is equipped with all the 
necessary steering and balancing ap- 
paratus, but has no engine nor pro- 
peller. It is mounted 


on its standard by 
means of a _ ball-and- 
socket joint, and is 
freely movable around 
the support and at any 
angle under the influ- 
ence of the wind, which 
imparts motion to it. 


Student Airman Preeucins with a Standard- openers Aeroplane 


hich Moves in the 


airmen how to “feel” the machine in 
flying. The machine shown in the il- 


This more naturally re- 
produces the conditions 
of actual flying than is 
the case where the motion of the prac- 


tice machine is imparted by means of 
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levers operated by assistants. Pros- 
pective airmen thus learn to overcome 
any upsetting or unbalancing effect, 
exercising just those muscles which 
come into play in real flight. 


ENGLISH RAILWAY CAR- 
DUMPING DEVICE 
The small gondola cars of one of the 


English railways are dumped by means 
of an electrically operated tipping ap- 


Electrically Operated Car-Dumpin 

on the Hull and Barnsley 
paratus. One car at a time is run onto 
the tipping section of track, chains are 
attached to make it secure, then the 
operator pulls a lever, and track and 
car tip upward. 


Apparatus in Use 
ailway, England 


CAn electric street-car system is be- 
ing built in Pekin by a Chinese con- 
tractor at a cost of $1,500,000. 


POPULAR MECHANICS 


COMMERCE DEPARTMENT TO 
USE MOTION FILMS 


Motion pictures are to be used to 
illustrate certain phases of the work of 
the Department of Commerce, in ac- 
cordance with the recent decision of 
Secretary Redfield, who believes that 
such a method would be of value both 
to the department and to those inter- 
ested in its work. Among the activ- 
ities to be shown are those of census 
workers collecting and collating their 
data; Bureau of Fisheries men at work 
at fishing grounds; means used by the 
Bureau of Standards for establishing 
correct systems of weights and meas- 
ures, and the Coast and Geodetic Sur- 
vey surveyors taking soundings and 
measurements for use in preparation of 
official maps. 


CONCRETE TOOLED BY 
MACHINERY 


The railings or balustrades of 
these exceptionally artistic reinforced- 
concrete bridges, located at Montclair, 
N. J., are of “cut” concrete. They are 
made up of concrete units cast in sand 
molds, and then surfaced and tooled 
by machinery. All the casts were sea- 
soned for at least 10 days before being 
tooled. The tooling produces a finish 
similar to that of natural stone. This 
cut, cast stone is as heavy as natural 
stone, costs from 10 to 30 per cent less, 
and is claimed to be better than nat- 
ural limestones and sandstones. 


Artistic 
Concrete Bridges 
Having Railings 
Made of 
Tooled Concrete 
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POPULAR MECHANICS 51 
MARKING OUR NORTHERN AND ALASKAN BOUNDARIES 


= 


One of the Concrete Boundary Posts on the 


Continental Divide 

Two of the biggest jobs of survey- 
ing ever attempted are the marking 
of the boundary between Alaska and 
Canada, which has just been com- 
pleted, and the marking of the south- 
ern boundary of Canada, which is now 
in progress. Both surveys are of a 
difficult nature, and the Alaskan 
boundary particularly so, because 
of the mountainous and, in parts, 
inaccessible character of the regions 
traversed. 

The discovery of gold in the Klon- 
dike, followed by a rush of gold seek- 
ers from both nations, made the 
Alaskan boundary a 


matter of immediate 
importance, and a 
joint international 
commission was ac- ee 
cordingly appointed to 
settle all disputed ae 
points. The work of 


surveying and _per- 


manently marking the 5 
boundary was begun 
seven years ago, and 
has been carried on 
continuously, the 
fieldwork being done 
in the summer and .. 
the office mapping ~ 9 
and computations ~ 

during the winter. 


Pending the final 


settlement of the 


Engineers of the United States 
Geological Survey Taking the Short 
Cut to the Boundary Line 


A Boundary Post in the Forest 
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line, temporary boundaries were laid 
down across districts in which mining 
operations were being carried on, in 
order to prevent clashes between 
American and Canadian government 
authorities. 

The most difficult part of the line 
was that starting at Mount St. Elias, 
on the southern shore of the peninsula 
of Alaska, and running southeast along 
83 peaks of the coast range to the head 
of the Portland Channel, a distance of 
about 700 miles. Much of this section 
of the boundary was inaccessible, and 
could only be reached where it was 
crossed by inlets connecting with the 
sound that parallels the coast. From 
these points the peaks that mark the 
boundary, as well as the topography 
along the line, were located and mapped 
by triangulation and photo-surveying 
methods. 

The line running north from Mount 
St. Elias to the Arctic Ocean was not 
so difficult of access, although it lies 
over glaciers and some of the highest 
mountains in the world, but the work 
of marking was in many ways more. 


NOVEL METHOD OF MINING . 
COAL 


A novel method, recently perfected, 
for mining and transporting coal, 
makes use of the electrically driven 
cutter shown in the illustration. This 
machine carries a rotary cutting head 
which cuts the coal from the vein in 


After being Cut from the Vein by This Machine, 
the Coal is Transported by Centrifugal Pumps 


like arctic exploration than an ordi- 
nary job of surveying. This line runs 
due north and south, following the 
141st meridian (longitude west from 
Greenwich), and is now marked by 188 
stone monuments set about three miles 
apart. Everything had to be packed 
from the base of supplies, and for this 
purpose 200 American and Canadian 
horses were used. The total length of 
the Alaskan boundary is 1,507 miles, 


and the cost of surveying it was 
$1,500,000. 
The international survey of the 


southern boundary of Canada, while 
not so difficult as the Alaskan bound- 
ary, passes through a great deal of 
rugged country, as may be seen from 
the accompanying illustrations. West 
of the Rockies this line passes through 
heavy forests, through which it is nec- 
essary to cut a lane about 20 ft. wide. 
In crossing the Rockies much of the 
work of surveying is carried on high 
above the timber line. The boundary 
posts are substantial concrete monu- 
ments, marked “United States” on one 
side and “Canada” on the other. 


any desired sizes. By means of a hose 
stream the coal is then washed into 
a sump, whence the mixture of coal 
and water is conveyed to the required 
point by centrifugal pumps, which are 
electrically driven and may be worked 
in any number of relays. 


HIGHEST RAILROADS IN THE 
WORLD 


What is said to be the highest com- 
mercial railroad in the world is the 
recently constructed line between the 
Mulato River in Chile and Potosi, 
Bolivia, which crosses the summit of 
the Andes at a point 15,000 ft. above 
sea level. The line connecting Argen- 
tina and Chile reaches almost as great 
a height. An English company now 
proposes to build a road connecting 
Mexico City and Puebla, which will 
ascend Mount Popocatepetl, a volcano 
having its summit 17,500 ft. above sea 
level. 
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Reproduction of the Ship in Which Ponce de Leon 
Sailed in Search of the Fountain of Youth 


CELEBRATING ARRIVAL OF 
PONCE DE LEON 


The 400th anniversary of the dis- 
covery of Florida by Ponce de Leon 
was celebrated at St. Augustine on 
April 1. A replica of his caravel, 
manned by men representing the ex- 
plorer and his crew of soldiers and 
sailors, was the main feature of the 
celebration. 


BERLIN'S “CITY” RAILROAD 
TO BE ELECTRIFIED 


The Prussian parliament, which has 
jurisdiction over the state-owned rail- 
way lines, has decided to electrify the 
railroad line which encircles Berlin and 
connects the suburbs with the metrop- 
olis. The electrification will cost 
$6,250,000, and this initial cost will be 
made up by a slight increase in fares, 
which are now exceptionally low. The 
maximum carrying capacity of the rail- 
road at the present time is 11,700 pass- 
engers an hour. With electrification, 
the maximum of 24 trains an hour will 


be raised to 60, and the maximum 
carrying capacity will be raised to 
24,000 passengers an hour. 


CAT MOTHERS BROOD OF 
CHICKENS 


A cat in Brighton, Mass., recently 
adopted a brood of 30 downy chickens 
as substitute for a litter of kittens that 
were taken away from her at their 
birth. This cat, un-catlike as it may 
seem, let the chicks snuggle in her fur, 


Cat with Adopted Brood of 30 Chicks 


washed them as though they were kit- 
tens, and protected them when other 
cats came prowling about. 
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POPULAR MECHANICS 


HIGH-POWER GUNS OF THE 
“MINNESOTA” 


Each of the 12-in. guns of the U. S.- 
battleship “Minnesota” is 44 ft. 5 in. 
in length, weighs 53 tons, and has an 
effective range of 11 miles. They can 
be fired at the rate of two shots a 
minute. Each gun cost $60,000 and 
has an estimated life of 200 shots. The 
possible angle of elevation of the gun 
is 15 deg., and the angle of depression 
5 deg. A single powder charge weighs 
310 Ib. and costs $190. The projectile 
is 42 in. long, weighs 870 lb., and costs 
$280, making the total cost of one shot 
$470. The projectile leaves the muz- 
zle of the gun at a velocity of 2,700 ft. 
a second, or more than 30 miles a 
minute. 


BRAZING AND SOLDERING 
TORCH FOR MOTORISTS 


This ingenious brazing and solder- 
ing torch for motorists can be con- 
nected directly, 
or by a length of 
hose, to the tank 
carrying the sup- 
ply of gas for the headlights. 
With this gas the torch will 
heat an ordinary soldering 
iron in one minute, and can be 
used to braze steel rods as 
large as 3 in. Larger work 
can be handled by playing two 
or three torches on the same 
point. 


A SPANISH TELEGRAPHIC 
MACHINE 


The Balsera telegraphic machine 
shown in the illustration is a Spanish 
invention designed to do away with 
the present method of telegraphy by 
means of the audible Morse alphabet. 
A keyboard serves as transmitter, and 
the message is automatically printed by 
a revolving type wheel on a paper rib- 
bon at the other end of the line. This 
machine has operated at the rate of 
130 revolutions of the type wheel per 
minute, 14 letters or signs being trans- 
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mitted and received at each revolution. 
The speed is due mainly to the fact 
that most of the movements of the 


Receiver of the Balsera 
Telegraphic Machine 


machine are electrically controlled. 
These movements are entirely auto- 
matic, so that the operator does not 
have to intervene in the work other 
than in operating the keyboard. 


BICYCLE LOCK OF A NEW TYPE 


The bicycle lock shown in the ac- 
companying illustration is designed to 
fit any standard rear-wheel hub. Its 
essential parts are a lock and locking 
band. The lock is attached to the frame 
by means of an arm similar to a 
coaster-brake arm, while the locking 
band is attached to the hub by means 
of setscrews and tapered lugs. The 
device is locked by turning the knob, 


Lock as Applied to Rear Hub of a Bicycle 
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and then rotating the wheel until the 
bolt engages one of the sockets in the 
locking band. A key is required for 
unlocking. 


NEW RUSSIAN POSTAGE 
STAMPS WITHDRAWN 
The Romanoff tercentenary stamps 


bearing the portrait of the present czar 
and his predecessors, which were with- 


Courtesy London Illus. News 

Russian Stamps Bearing the Portraits of Peter the 
Great, Alexander II, Alexander III, the Present 
Emperor, Catherine the Great, and Others of the 


Rulin 
ment 


House Withdrawn for Fear of Disfigure- 
y Postmarks 

drawn so that the imperial features 
might not be in danger of obliteration 
or disfigurement by postmarks, are 
shown here. This issue was the first 
on which a portrait of a czar ever fig- 
ured on a Russian stamp, and a protest 
was made by the Holy Synod. 


WASTE OF NATURAL GAS 
PREVENTABLE 


In the Caddo field of Louisiana at 
least 400,000,000 cu. ft. of natural gas 
has been going to waste daily at cer- 
tain times, according to the U. S. 
Bureau of Mines, and the daily waste 
of gas in Oklahoma by escape into the 
air is equivalent to 10,000 tons of coal. 


These cases serve to call attention to 
the unnecessary waste of a great nat- 
ural resource, which, instead of being 
inexhaustible, as was formerly be- 
lieved, is now threatened with extinc- 
tion. The seriousness of the situation 
is increased by the fact that a single 
“wild” well may cause a reduction of 
the supply throughout an entire field, 
owing to the occurrence of the gas 
reservoirs in large deposits of sand- 
stone, sand or limestone. With up-to- 
date facilities for casing and closing a 
well, at least 80 per cent of the present 
loss is preventable. 


SEARCHLIGHTS FOR GERMAN 
AIRSHIPS 


Searchlights are being fitted on all 
the Zeppelin airships now in the serv- 
ice of the German government as well 
as on those in process of construction. 
These searchlights, which are carried 
on strong supports in front of the 
driver’s car, are provided with shut- 
ters for signaling and other purposes. 


STEREOPTICON CONSTRUCTED 
TO USE FILMS 


A stereopticon which uses films in- 
stead of glass plates has recently been 
placed on the market. The use of 
films, which would be blistered by the 
heat if used in an ordinary stereopti- 
con, is made possible in this machine 
by placing a water receptacle between 
the two condensing lenses. This 
water, which must be distilled, so that 


The Water Chamber in This Stereopticon Makes 
Possible the Use of Films 


bubbles will not appear on the screen, 
protects the films by absorbing the 
heat. 
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COPPER USED TO INCREASE 
LIFE OF STEEL 


Recent tests under varying condi- 
tions show, according to a report made 
at the annual meeting of the American 
Chemical Society at 


NEW PRINCIPLE EMPLOYED 
IN RESCUE HELMETS 
A form of self-contained breathing 


apparatus, in which the oxygen is held 
in chemical combination, and which 


Milwaukee, that a small 
amount of copper in 
steel, approximately 
0.2 per cent, materially 
increases the life of 
steel sheets subjected 
to atmospheric corro- 
sion. One of the rea- 
sons given is that the 
alloy of copper and 
iron is less electro-pos- 
itive to the first film of 
rust formed than is 
noncopper steel, and 
the consequent de- 
crease in difference of 
potential lessens the 


corrosion. It is also 
suggested that the copper prevents the 
oxides of manganese and iron, which 
may be present, from coming out of 
solid solution as the steel cools, and 
hence, although the oxides are still 
present, they are held uniformly dis- 
solved, and not segregated between the 
iron crystals, as is normally the case. 


SHIPLOAD OF CORPSES SENT 
TO CHINA 


The ship “Stanley Dollar” was re- 
cently chartered to carry the most un- 
usual cargo that ever left a Pacific 
port. The bones of 6,000 Chinese, some 
of whom have been moldering in their 
graves for 50 years, “with their eyes 
open,”: as the Chinese believe, were 
gathered and prepared for shipment. 
Buried in the soil of their fathers, they 
will be at perpetual rest and their eyes 
will close on all things earthly. No 
Chinese buried in alien soil can close 
his eyes until he is reinterred in the 
family lot of his ancestors, according 
to Chinese belief, and neither can the 
relatives claim the respect due their 
station in life as long as a kinsman is 
buried in a foreign country. 
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Principles, and Diagram Showing 
genating System 


parallels the functions of the human 
organism, is now used in mine-rescue 
work in this country. Through the 


employment of the chemical, which is 
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a combination of sodium hydrate and 
pure oxygen, the comparatively heavy 
oxygen reservoirs are eliminated, mak- 
ing the equipment less cumbersome. 
The helmets, when charged, provide a 
continuous circulation of cooled and 
-reoxygenized air for periods varying 
from one-half to two hours, according 
to the type. 


MAN-SHAFT THROUGH NEW 
GERMAN DIRIGIBLE 


The newest type of Zeppelin air 
cruiser carries a light, quick-firing gun 
on the top of its envelope for use in 


QUICK-FIRING GUN FOR 
DEFENSE AGAINST AEROPLANE 


| | 


| 
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The Inclosed Ladder by Means of Which the Crew 
of the Latest German Air Cruiser can Reach the 
Top of the Envelope to Operate the —_ 
Firing Gun Mounted on the “ Roof” 


fighting aeroplanes attacking it from 
above. The top of the envelope is 
strengthened by steel framing where 
the gun is mounted, and access to the 
“roof” is obtained by means of a cir- 
cular shaft passing right through 
the center of the envelope from the 
central car. 


POPULAR MECHANICS 


POSES FOR MOTHER’S PICTURE 


The close resemblance in features of 
a son to his mother, along with a dim 
old photograph, enabled a Kansas City 
artist to paint a portrait of the mother 
which is said to be a fine likeness. 
When the mother of a Kansas man died 
last year, 72 years of age, he was dis- 
tressed by the fact that an old photo- 
graph was the only likeness of her in 
his possession. He desired a large por- 
trait showing her as she appeared in 
life, and realizing how similar were his 
own features to hers, he consulted a 
Kansas City artist to find out whether 
a lifelike portrait could be made from 
the photograph and himself. He was 
told that such a painting could be made 
for $250. He labored on a farm for 
seven months to save the required 
amount, and then returned for the sit- 
ting. 


REMOVAL OF TOPS OF 
PANAMA SLIDES 


The tops of Cucaracha slide and the 
slide north of Gold Hill, which have 
caused much of the trouble along 
Culebra cut, are being washed away by 
means of hydraulic monitors. These 
two slides have broken so far back 
from the line of the canal that the slope 


’ of the earth at their outer edges is away 


from the channel. .Gold Hill rises be- 
tween the two slides, presenting a sheer 
face of dark, hard rock, 482 ft. above 
the canal bottom. The height of the 
tops and outward slope of the slides are 
such that hydraulic monitors can be 
effectively used in excavating at the 
crests of the slides to relieve the pres- 
sure. Water is supplied by damming 
the upper Obispo River and several of 
its tributaries. 


(Four French naval officers have been 
sent to this country to work with the 
American naval officers at the Arling- 
ton wireless station on the preliminary 
tests to determine the precise differ- 
ence in longitude between Washington 
and Paris. 
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SCIENTIST INVENTS NEW 
TYPE OF TELEPHONE 


The fact that the nose plays as im- 
portant a part in the emission of the 
voice as does the mouth furnishes the 
basis for what is called 


TEN-APARTMENT BUILDING 
MOVED TWO BLOCKS 
A house moving that was unusual, 


because of the size of the structure, 
was recently carried out successfully 


the physiologic tele- 
phone, the invention of 
a French scientist re- 
cently demonstrated be- 
fore the French Acad- 
emy of Sciences. It is 
claimed that this appa- 
ratus not only renders 
the voice more correctly 
than the ordinary tele- 


phone but amplifies it as 
well. It was shown in 
the demonstration that 
the effect of the current on the electro- 
magnet of the telephone receiver is 
not due alone to the strength of the 
current, but also to its variations, and 
that these variations can be multiplied 
by this device to such an extent as the 
air vibrations of the voice will permit. 


CA Philadelphia restaurant is using 
the parcel post to deliver noonday 
lunches to business men. The innova- 
tion is said to work satisfactorily. 


A Two-Story, Ten-Apartment Building being Moved 


around a Corner in Denver 


in Denver. A _ ten-apartment, two- 
story terrace, 150 ft. long and 50 ft. 
wide, weighing about 2,000 tons, was 
moved two blocks. Sixty days were 
required for the moving, the average 
speed being about 35 ft. per day. The 
apartment house was one of the build- 
ings S$ that stood on the site of the new 
“Civic Center.” The cost of moving 
was $8,000. About 115,000 ft. of lum- 
ber, 60 tons of steel, 325 jackscrews, 
and 400 steel rollers were required. 


AERIAL RAILWAYS OF THE ALPS 


Peaks of the Alps that were for- 
merly accessible to none but hardy and 
experienced mountain climbers have 
been placed within easy reach of the 
ordinary tourist by means of aerial 
cableways, and plans are now afoot 
for building such a line to the summit 
of Mort Blanc, the highest peak in 
Europe. These passenger cableways 
are developments from the cableways 
in common use for transporting mate- 
rials in mining districts, but vastly bet- 
ter, especially in the provision of fea- 
tures designed to bring about safety in 
operation. In the accompanying illus- 
trations the characteristic features of 
two Alpine passenger cableways are 
shown. 

One of the latest installations is that 


for taking passengers from the Eisack 
Valley to the summit of the Kohlerer- 
berg, in the Tyrol. The length of this 
line is 5,420 ft., while the vertical 
lift, from the lower to the upper sta- 
tion is 2,736 ft., or 96 ft. more than 
half a mile. Everything in this line is 
in duplicate. One car ascends while 
the other descends. Each car runs on 
two steel cables and is pulled by two 
steel ropes, while duplicate braking de- 
vices are provided. The cables are 


carried on the arms of 12 latticed steel 
towers, as shown in the illustration, 
which are located at intervals to suit 
the contour of the ground and are 
mounted on foundations that go down 
to the solid rock. The highest of these 
towers stands about 90 ft. above the 
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ground: Each of the traction cables 
‘is of steel, 134 in. in diameter, and 
is of such strength as to carry the 
car safely in case of a breakdown 
of the other cable. At the same 
time either of the hauling cables is 
strong enough to handle the car 
safely, if the other breaks. The car 
is suspended from a truck having 
eight wheels, four running on each 
cable. These wheels are deeply 
flanged, and to provide against fall- 
ing in case of derailment, a danger 
that is very remote, the tops of the 
nickel-steel hangers on which the 
car is hung form a goose neck. Any 
extreme swinging of the car due to 
wind or other causes is checked by a 


Car of the 
Vigiljoch Line 
Shown at Top 


The Start for the Summit 
of the Kohlererberg 


Hangers for Kohlererberg Car: 
Goose Neck Prevents Fall 
in Case of Derailment 
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Car on Way to the Summit 
of the Kohlererberg. 
Eisack Valley and Town 

of Bozen in Background 


A Side View of the Car 
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brake, while other automatic brakes 
stop the car, clamping the truck to the 
cables, in case of excessive speed or the 
breaking of either a traction or a haul- 
ing cable. The hauling cables are oper- 
ated by an electric power station at the 
upper end of the line, which is equipped 
not only with motors for direct opera- 
tion hut has a storage battery capable 
of sustaining operation for an hour if 
the motors fail. A system of tele- 
phones and electric signals enables the 
driver to communicate from any part 
of the line with either the upper or 
lower station. As a final element of 
safety, in case the entire system fails, 
a canvas basket is provided for lower- 
ing passengers to the ground through 
a trapdoor in the floor of the car. Each 
car is capable of carrying 15 pas- 
sengers in addition to the attendant, 
and runs at a speed of 600 ft. a minute, 
which is about that of a modern high- 
speed elevator. 

The aerial cableway running to the 
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summit of the Vigiljoch is different in 
many of its details from the one just 
described. Here only one traction 
cable is provided for each car, but this 
steel cable is 234 in. in diameter, and 
its strength is many times that needed 
for supporting the car. This line, in- 
stead of being operated from one elec- 
tric station, is divided into two sec- 
tions, each with its separate substation 
for supplying power. This arrangement 
makes it necessary for passengers to 
change cars at the middle station. The 
total length of the line is 6,160 ft., and 
the total lift is 3,780 ft., almost three- 
quarters of a mile. The towers for 
carrying the cables are similar to the 
ones on the Kohlerer line. They are 
spaced to suit the contour of the 
ground, the longest span being 656 ft. 
Each car carries 15 passengers besides 
the attendant, and runs at a speed of 
394 ft. a minute. Elaborate safety de- 
vices are provided as in the Kohlerer 
installation. 


APPARATUS FOR FINDING 
UNDERGROUND WATER 


A water finder has recently been 
placed on the market by an Australian 
firm, which, it is claimed, will cor- 
rectly indicate 
the location 
of underground 
streams of 
water. The ap- 
paratus c 0 m- 
prises a case, in 
which is a mag- 
netic needle, 
mounted on a 
tripod. Obser- 
vation of the 
movements of 
the needle is by 
means of a 
glass-covered 
aperture in one side of the case. The 
action of the needle depends on the 
presence of electric currents which 
flow between the earth and the atmos- 
phere, and which are always strongest 
in the vicinity of subterranean water 


courses. In taking observations with 
this instrument, wooden pegs are 
placed at intervals of about 20 ft., and 
tests made over each peg. The peg 
where the greatest movement is ob- 
tained is the point where the boring 
is made. 


GLASGOW POLICE PROVIDED 
WITH “HOT PLATES” 


Policemen in Glasgow, Scotland, are 
almost pampered, if facilities for their 
comfort are judged by comparison 
with standards that prevail in other 
large cities. This city is now provid- 
ing electric heaters or “hot plates” 
with which the policemen may prepare 
hot food and tea when on night duty. 
These heaters are placed in patrol 
boxes at various points in the city, gen- 
erally at the junction of several beats. 
Each box is fitted with a telephone in 
direct communication with the nearest 
police office. Another luxury supplied 
the Glasgow police is an_ electric 
lantern which replaces the old-style 
bull’s-eye. 
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MOTOR LIFEBOAT THAT STARTS FROM SANDY BEACH 


Partly Capsized, Showing the Propeller in the Tunnel, 
- and One of the Bilge Keels 

A lifeboat must often be launched 
from a sandy beach sloping into shal- 
low water, through breakers rapidly 
following one another, and it is this 
kind of a start that worries life-saving 
men. The motor lifeboat here shown, 
with its propeller working in a tunnel, 
will, it is said, start under its own 
power from the beach in heavy surf 
and can return safely to shore under 
the same conditions. It is self-right- 


Above: Front View, Showing the Engine in Its 
Water-Tight Box 


Below: Showing How the New Boat can be 
Launched from the Beach 


ing and self-bailing. The bilge keels 
keep the boat upright on the beach. 
The tunnel, starting just back of the 
midship section, protects the propeller 
and allows a greatly reduced draft. 
Another interesting feature is that the 
propeller, so arranged, cannot lift clear 
of the water in the roughest sea, as is 
often the case when it is back of the 
stern post. Should the propeller be- 
come fouled, it is easily reached 
through a well opening into the cock- 
pit floor. The engine, which is of the 
slow-speed, heavy-duty type, develop- 
ing 18 hp., is placed amidships, where 
it gives the 30-ft. boat much greater 
buoyancy and stability than if placed 
in the stern. Being entirely inclosed, 
it is not put out of commission should 
the boat fill or capsize. 


CA new type of vacuum bottle is so 
constructed that it can be taken en- 
tirely apart for cleaning. 
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. BUILDING A REINFORCED 
CONCRETE BARGE 
A number of reinforced concrete 


barges are now in use in the United 
States, and a typical example of the 
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given by the highest courts to which 
patent cases can be taken. 

“All the decisions were favorable to 
the patents,” says Orville Wright. “Af- 
ter considering the patents of Mouil- 
lard, Boulton, Ader, Robitsch, and 
others, the presiding 


Above: Manner of Bracing Barge 
Below: Reinforcement of Bow 
manner of reinforcing 
bracing such 
barges is shown in the 
accompanying illustra- 
tions. The lines of the 
barge secured 
by means of timbers 
which serve as forms. 
Steel rods and heavy 
wire mesh are used as 
reinforcement, the con- 
crete of the sides of the 
barge being 2 in. thick 
and that of the bottom 
slightly thicker. Sta- 
bility strength 


judge, in pronouncing 
the opinion of the Ger- 
man court, said that 
the Wrights were the 
real inventors of warp- 
ing and that it was 
with much regret that, 
on account of certain 
disclosures made by 
the Wrights  them- 
selves concerning their 
own invention before 
they filed their appli- 
cation in Germany, the 
court was compelled to 
exclude their claim for 
a patent on the fun- 
damental principle of 


equal to steel are 
claimed for this type of vessel. 


DECISIONS ON THE WRIGHT 
AEROPLANE PATENTS 


Three important decisions have re- 
cently been rendered on the Wright 
patents by the courts of Germany, 
France, and the United States, the de- 
cisions in Germany and France being 


warping. But the court said further 
that the function of the rudder of a fly- 
ing machine was not merely that of a 
ship’s rudder, but that it was used for 
balancing a flying machine; that its use 
in combination with warping consti- 
tuted invention and was patentable, 
and that the Wrights were therefore 
entitled to the benefits of the combina- 
tion. In the American decision, ren- 
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dered at Buffalo, in the case of Wright 
vs. Curtiss, the court held that the pat- 
ents of Mouillard, Boulton, Ader, etc., 
did not constitute anticipation of the 
Wright invention. A broad claim for 
warping was sustained, as were also 
the claims which describe the use of 
warping and a rudder in combination. 
The French decision, rendered by the 
Paris Court of Appeals, was sweeping. 
It held that the patent not only covered 
the mechanical connection of the warp- 
ing and the vertical rudder, but also 
the simultaneous use of these two parts 
operated in any manner whatever.” 


GEARLESS DIFFERENTIAL 
WORKS BY GRAVITY 


In the operation of the differential 
mechanism shown in the illustration 
dependence is placed on gravity and 
not on pivoted pawls and springs as 
in most devices of this kind. The de- 
vice is an adaptation of the ratchet and 
pawl principle, and can be used on 
motor vehicles of all classes. When 
the vehicle is started from rest the 


inner member rotates a short distance 
until one of the loose pins drops into 


Gearless Differential Operated by Gravity 


position. As the inner member can 
move no farther, it carries with it the 
outer member and the driving sprocket. 


STATUE OF DEAD WOMAN AS 
MONUMENT 


An unusual monument was recently 
erected in the cemetery at Leeds, Eng., 


An Unusual M tinaCc t 


y at Leeds, Eng. 


by a widower. A life-size statue of his 
wife, with flowers in her hands, stands 
on a white marble porch as if welcom- 
ing him home. 


BRIQUETTED-FUEL PRO- 
DUCTION 


The briquetted fuel manufactured in 
the United States during 1912 reached 
a total of 220,064 tons, valued at 
$952,261. The plants contributing to 
this production were 19 in number, 
seven of which used anthracite culm; 
nine, bituminous or semibituminous 
slack; one, carbon residue from gas 
manufactured ‘Trom oil; one, peat, and 
one used a mixture of anthracite culm 
and bituminous slack. The most de- 
sirable material for producing a smoke- 
less product is anthracite culm, a 
plentiful supply of which is available 
in the anthracite region of Penn- 
sylvania. 
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SCIENTIFIC 


The “any-old-shovel” idea is becom- 
ing a thing of the past. Formerly 
shoveling was considered so elemen- 
tary, so low in the scale of labor, as to 
be unworthy of thought. Much atten- 
tion was given to the shovel itself, but 
none to the laborer nor to the process 
of shoveling or the adaptability of the 
shovel to the particular class of ma- 
terial to be handled. Through the 
investigations and experiments of 
Frederick W. Taylor, and others, this 
ancient and elementary art has been 
reduced to a science, and has taken its 
proper place in the field of scientific 
management. 

' For a first-class shoveler there is a 
particular shovel load at which he will 
do his biggest day’s work with no in- 
crease of effort on his part. To de- 
termine what this load is, a series of 
tests were made at the works of the 
Bethlehem Steel Company. Experi- 
enced shovelers, who could be de- 
pended on to do trustworthy work, 
were selected and tests were made with 
shovel loads varying from 5 Ib. to 40 
Ib., with the result that a load of 21 Ib. 
was found to be the one giving the 
greatest efficiency. With the 21-lb. 
load a shoveler will do as much as 20 
per cent more work than with loads 
that are a great deal more or a great 
deal less than this, and with less effort. 
Anyone who has shoveled heavy ma- 
terial, such as ore, with a scoop shovel, 
or has cleaned the snow from the back 
porch with a common fire shovel, will 
appreciate the fact that a shovel load 
that is either too light or too heavy is 
more tiring than one of the right 
weight. With a system of scientific 
shoveling the employer furnishes the 
particular kind and size of shovel 
adapted to the work to be done. This 
does away with the private ownership 
of shovels, and with it the “pet shovel,” 
worn thin with years of use, and carry- 
ing, perhaps, half the load it should, 
that is a common hobby with old-time 
shovelers. 

Scientific shoveling, however, does 
not stop with the use of the proper 


MANAGEMENT USED IN SHOVELING 


shovel load, but goes on to other mat- 
ters that are of immediate practical 
benefit both to the employer and the 
employe. In the Bethlehem plant 
there were about 600 shovelers and 
general laborers working in large 
gangs under yard foremen. Partly be- 
cause of the new system of shoveling 
and partly for the purpose of over- 
coming the loss of ambition and initia- 
tive that takes place when men are 
herded in gangs, the gang system was 
broken up, and a system of dealing with 
the workmen as individuals was in- 
stalled. Each of the ore shovelers is 
given a separate car to unload each 
day, is given the right shovel for the 
work, and his wages are made to de- 
pend on his own personal work. Work- 
ing under this system the laborers are 
enabled to make 60 per cent more a 
day than was paid under the old day- 
wage system. At the same time the 
laborer is sure of a certain day’s wages, 
which are paid as a minimum whether 
earned or not. By this thorough or- 
ganization of the work of shoveling, 
which seemed incapable at first of any 
sort of systematic improvement, this 
plant is said to have developed the fin- 
est and best paid group of shovelers in 
the country. The system requires a 
shovel suited to each class of material, 
but it is claimed that owing to similar- 
ity of weights of some materials, with 
resulting use of the same shovel for 
more than one class, the investment in 
shovel equipment in any case is too 
small to be considered when compared 
with the savings brought about by this 
method. 


G“Trousers,” consisting of tubes of 
cloth saturated in oil and rosin, are 
used on oxen in South Africa to pro- 
tect the legs of the animals against the 
bites of the tse-tse fly, which frequently 
causes fatal illness among cattle. 


CAn electric-current meter that has 
been in continuous use for 17 years, 
and still records accurately, is in opera- 
tion in New York. 


| 

| 

| 
| 

| | 
| 

| 

| 


BALLAST 
8; LBS. 21 LBS. 


SOFT COAL 


ISLBS. 21 LBS. 


RICE COAL 


14 LBS. 2) aces. 


STOVE COAL 


CEMENT 
133 LBS. 


20 LBS. 


STONES 


21 LBS. 12 LBS. 


SAND 


21 LBS. 


DIRT 


ASHES 


HOW THE 21-LB. SHOVEL INCREASES EFFICIENCY 
21 LBS. 12 LBS. 
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THE “TITANIC” MEMORIAL 
LIGHTHOUSE 
The new Seamen’s Institute, with a 


lighthouse tower designed as a memo- 
rial to the “Titanic’s” dead, has re- 


Above: New York’s New Seamen’s Institute 
with “ Titanic ’’ Memorial Lighthouse Tower 


Below: Closer View of the Memorial Lighthouse 


cently been completed. It is a 12-story 
structure on the water front, New 
York. The lighthouse has a range of 
12 miles, showing a green light to in- 
coming ships. The time ball shown at 
the top of the tower is dropped at noon 
each day. 


NEW METHOD OF FINDING 
MINOR PLANETS 


The minor planets, or asteroids, 
cannot be distinguished from the 
smaller stars except by their motion, 
and it is therefore difficult to locate 
and identify them with the ordinary 
telescope. A French astronomer, how- 
ever, has developed an _ ingenious 
method which is now being applied at 
the observatory at Nice. It consists 
of superimposing one on the other, 
two views of the observed region of 
the heavens, one really seen through 
the telescope and the other artificially 
furnished by a conveniently illumi- 
nated photographic positive on glass 
of the same region. The astronomer 
looks through the telescope with one 
eye, and with the other he looks 
through a microscope of suitable mag- 
nification at the photographic positive. 
A green screen is interposed in order 
that the images on the positive may 
appear as little luminous green disks 
on a dark ground, while the really ob- 
served stars and planets appear as 
brilliant white points. Because the 
two images are superimposed, all ob- 
jects visible in the field of the tele- 
scope, except the minor planets (which 
are not present on the photographic 
positive, seeing that this represents the 
aspect of the heavens at another time) 
show as little green spots. Therefore 
it takes only a moment to discover 
whether there is any brilliant, isolated 
white point in the field. If there is, 
it must be a minor planet or other 
stray visitor. 


INDUCTOR MAY MEAN ROUND- 
THE-WORLD WIRELESS 


By means of an inductor, invented by 
Prof. M. I. Pupin, of Columbia Uni- 
versity, it may be possible to send a 
wireless message around the world. 
The great difficulty with wireless com- 
munication, according to Professor 
Pupin, has been that the electric waves 
weaken so that it is impossible to send 
messages many thousands of miles. 
The Pupin invention is a device by 
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means of which the electric current is 
put in inductive relation with a rotat- 
ing armature of a motor. .When a sig- 
nal is received it acts at once on the 
rotating armature, and the rotating 
feature serves to increase vastly the 
strength of the current and the mag- 
netic power, thereby assuring greatly 
extended communication. The Pupin 
coils now in general use for long-dis- 
tance telephony accomplish the same 
effect in wire communication. 


AUTOMATIC SCALES FOR 
RAILWAYS 


To facilitate the weighing of loaded 
coal and stone cars in transit upon 
both aerial and surface railway lines in 
certain sections of France, a variety 
of specially constructed automatic 
scales are used that enable the weight 
of the contents of the car to be re- 
corded as each car passes over a cer- 
tain section of the track. There is 
here illustrated a weighing master in 
the act of reading the weight of an 


ALPINE FLOWER MELTS ITS 
WAY THROUGH SNOW 
Certain plants develop a considerable 


amount of heat at certain stages of 
their growth, the newly opened buds 


Automatic Scale Used by Tramway Company of Paris 


aerial car carrying coal to the boilers 
of a large plant, the figures being 
printed automatically upon a card. 


Courtesy Illus. London News 
An Alpine Flower Growing in a Hollow Formed by 
Its Own Heat in the Snow 


of the Mediterranean Arum, for in- 
stance, having a temperature as high as 
100 deg. F. The Alpine Soldanella 
provides the most interesting example 
of plant temperature and a very prac- 
tical use therefor. This plant gives off 
heat sufficient to melt the snow that 
falls upon it, forming a dome-shaped 
house for itself under the snow crust. 


SAWHORSE PLAYS PART IN 
SOME GERMAN WEDDINGS 


Many of the small towns in Europe 
have distinctive wedding customs 
which must be observed, and of these 
the old mountain town of Wildemann, 
in Germany, claims one that is partic- 
ularly interesting and quaint. On the 
day before the wedding the young men 
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interested in the couple place a saw- 
horse on the top of the house where 
the bride is lodging, usually upon a 
chimney, and the bridegroom has to 
take it down before the wedding. On 
the wedding day, the couple find a 
rope barring their way after they leave 
the church, and they are not allowed 
to pass until they have sawed in two 
the knotty log. lying upon the horse. 


The “ Pull- Together Sawing”: 


The inhabitants of the town gather 
around to watch the sawing, which is 
supposed to show whether or not the 
couple will pull well together. 


MIRROR THAT REFLECTS TRUE 
COLORS IS NEW INVENTION 


The experimental manufacture of a 
new mirror is announced which will 
correctly reflect the delicate tones of 
my lady’s complexion and hair. Glass 
now used, even in the best French mir- 
rors, has a blue cast which absorbs the 
delicate pink tones of the human skin 
and consequently reflects not a per- 
fectly true color, but a color robbed of 
the red rays. 


A Test That Forms a Part of the 
Wedding Ceremony in the Town of Wildemann, Germany 


The new mirror, made precisely as 
other glass is made, except that the in- 
gredients are purer and the amount of 
sodium is reduced, is the discovery of 
a Nebraska inventor. His attention was 
attracted to the defects of a blue re- 
flecting surface when he noticed the 
paleness of his hand when immersed 
in “bluing water.” The blue water 
robbed the skin of its fresh color and 
left it pallid. Most 
glass when viewed at 
an angle betrays a blue 
or green tone, The first 
glass he found which 
proved satisfactory was 
picked up from the 
ruins of a _ burned 
church. This glass was 
without the blue cast. 
After a long search he 
found a German manu- 
facturer who could pro- 
duce the same glass, 
not only neutral but 
containing the elements 
of color which neu- 
tralize the blue tinge of 
the silver on the back 
of the mirror. 

Much difficulty was 
experienced in obtain- 
ing a patent, because 
the best mirrors now 
made are presumed to 
be perfect and the ex- 
aminer of patents in 
Washington was not convinced until 
he had seen the ordinary mirror and 
the improved “neutral” mirror side by 
side. The scientific problem pre- 
sented, and which is now solved, is 
thus stated: “By balancing the color 
components of the glass so that the 
selective absorption in the glass will 
compensate for the selective reflection 
of the silver backing, a neutral mirror 
must result.” 


CA new method of creosoting wood 
consists in perforating the surface to 
a depth of about 1 in. with steel nee- 
dles, the holes thus made allowing the 
creosote oil to penetrate deeper than 
it otherwise could. 


| 
| 
| | 
, 
| | 
| 
| 
| 
| 
| 


POPULAR MECHANICS val 


Launching an 85-Ft. Passenger Boat by Means of a Crane 


TUGBOAT LAUNCHED IN 
NEW WAY. 


A Buffalo shipbuilder has adopted a 
new method of launching boats, or, at 
least, a new method for vessels of such 
size. The craft shown is to be used 
for towing purposes and as a small 
passenger boat. The hull is 85 ft. long, 
with a beam of 20 ft., and weighs 75 
tons. It was moved onto a flatboat, 
then a great crane of the shipyard was 
swung into position, the hull was lifted 
free, the flathoat was towed out from 
under, and the hull lowered into the 
water for its initial dip. 

Such cranes have, of course, been 
used extensively in the launching of 
small motorboats. 


INSURANCE POLICIES THAT 
HAVE FREAK CLAUSES 


Several well-known French actresses 
and dancers carry insurance policies 
containing peculiar clauses. A famous 
dancer insured her feet for $50,000, 
while the eyes of one actress are 
valued in the policy at $10,000. One 
particularly beautiful head of hair is 
insured for $20,000, and the shoulders 
for $5,000. One actress has taken out 
a policy for $100,000 against any injury 
to her bust, and a famous singer car- 


ries a policy of $200,000 on her voice. 
A harpist carries a policy which pro- 
vides for insurance of $40,000 on each 
of her fingers and $10,000 on each of 


-herthumbs. The practice of insuring 


baseball players against accident or 
illness is quite common in America. 


WIRE HOLDER FOR FLOWER 
POTS 


A nonrusting holder for flower pots, 
made of aluminum wire, is being mar- 
keted by a German_horticulturist. 
When a pot is 
mounted on this 
base all super- 
fluous water is 
drained off in- 
stead of forming 
an air-tight lock, 
as is the case 
when a pot 
stands directly 
on a dish. The 
free circulation 
of air under the 
pot thoroughly 
aerates the soil 
and _ prevents 
the growth of worms and other ver- 
min. The holder can be adjusted to 
various sizes of pots simply by spread- 
ing or squeezing it together. 
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THE BATTLE FOR SAFE WATER SUPPLIES 


By Dr. ALLAN McLAUGHLIN 


U. S. Public Health Service 


III—Methods of Water Purification 


[In this article, Dr. McLaughlin points out the relative values of the water- purification methods 
most commonly used; and in the final article of this series, to be published next month, he will 
discuss the relative cost of different methods of obtaining pure water, illustrating his points with 


specific examples taken from many cities. — The E 


| te may be said that all the methods 
to be described will give the desired 
result—a safe water—if properly in- 
stalled and efficiently operated. The 
selection of the method usually de- 
pends upon the comparative cost, and 
the cost depends upon the character 
of the water and local conditions. 
Storage alone is depended upon in 
England to some extent as a purifica- 
tion process. In this country it is 
simply an adjunct or stage in some of 
the standard processes of water puri- 
fication. The cost of construction of 
basins large enough to hold the water 
supply for a large city for the period 
necessary to permit of bacterial puri- 
fication, by storage alone, would be 
prohibitive and unjustifiable. 
Sedimentation with coagulation was 
the second stage in the evolution *of 
water purification of our muddy west- 
ern rivers. The coagulant used is 
either alum alone or sulphate of iron 
with lime. Either of these agents 
forms a sticky, gelatinous precipitate 
by combining with substances present 
in the water. The suspended matter 
is collected into relatively large flakes 
and the germs are also entangled 
in the“focculent precipitate. The re- 
moval of suspended matter and germs 
is effected by sedimentation. This 
method is considered to be efficient in 
bacterial removal by St. Louis, Mo., 
and Richmond, Va., without additional 
treatment. Omaha, Neb., and Kansas 
City, Mo., on the other hand found that 
at certain seasons the method was not 
adequate for the degree of purification 
necessary to furnish a safe water. 
These cities supplemented the coagu- 
lation and sedimentation by treating 
the effluent with hypochlorite of lime. 
The results have been excellent and it 
is likely that other cities which for- 
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ditor. 


merly depended upon coagulation and 
sedimentation alone will install hypo- 
chlorite plants as an additional safe- 
guard. 

Slow sand filtration is the artificial 
application of the principles by which 
good ground water is purified in pass- 
ing through the earth’s surfac®. The 
filter units consist of beds of sand and 
gravel of various sizes and are de- 
signed to filter slowly at a rate of from 
2% to 5 million gallons per acre in 24 
hours. 

Mechanical filtration, or, as it is 
sometimes called, “rapid” sand filtra- 
tion, depends upon mechanical and 
chemical agencies for germ removal in 
contrast with slow sand filters which 
utilize the activities of harmless bac- 
teria. The rate of filtration per acre 
is also very different. While slow sand 
filters will filter about 5,000,000 gal. per 
acre, the rapid sand, or mechanical 
type, will filter about 125,000,000 gal. 
per acre daily. This is an important 
practical point in considering available 
sites and the cost of real estate. 

Mechanical filters are made in units 
of 500 to 1,000 sq. ft. The sand bed is 
contained in a water-tight concrete box 
in which about 3 ft. of sand, somewhat 
coarser than that used in slow sand 
filters, is placed above a system of 
metal strainers through which the fil- 
tered water passes to the clear-water 
storage reservoir. 

To permit the very rapid rate of fil- 
tration, a coagulant is used, usually 
alum. This forms a flocculent precipi- 
tate which entangles most of the 
germs, and is easily removed. After 
adding the coagulant, to prevent clog- 
ging of the filters, the coagulated 
water is first passed through sedimen- 
tation basins where a great part of the 
flocculent precipitate settles to the bot- 
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An Emergency Hypochlorite Plant for Purifying 
the Water Supply of Small Towns 


tom before reaching the filters. The 
remainder of the suspended matter is 
removed by the filters. Like slow sand 
filtration, mechanical filtration, prop- 
erly installed and efficiently operated, 
is very effective in removing germs, 
and, in treating water from our muddy 
western rivers, has distinct advantages 
over the slow sand-filtration method. 
The rapid rate of filtration necessi- 
tates cleaning daily, in contrast with 
slow sand filters, which will operate 
without cleaning for weeks, and some- 
times months. This frequent cleaning 
does not involve the removal of the 
sand, but is accomplished by reversing 
the flow of water in the filter, letting it 
in under considerable pressure, some- 
times assisted by compressed air, and 
allowing the dirty water to flow away 
from over the top of the filter bed. 
Boiling of water is an efficient and 
simple method of making polluted wa- 
ter safe in the household. It is not 
applicable on a large scale, however, 
because of its cost. Ultraviolet rays 
have been tested for water disinfection. 
This method is in the experimental 
stage and necessitates a clear water to 


A Portable Hypochlorite Purifying Plant 


begin with. It will prove an expensive 
method, even if its practicability is 
demonstrated. Ozone has had consid- 
erable vogue as a disinfecting agent 
for public water supplies. It requires 
a clear water and has proven expensive 
and, in some instances, very irregular 
results are recorded. St. Petersburg, 
Russia, installed an ozone plant (the 
Penkowaia) with a daily capacity of 
13,200,000 gal. It was necessary to in- 
stall a mechanical filter with alum to 
prepare the water for the ozone plant. 
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The cost has been very high, compared 
with other methods; about $16 per 
1,000,000 gallons. 

The most efficient and economical 
method of disinfection of water is the 
treatment with hypochlorite of lime. 
The use of this chemical has had a very 
marked effect on our systems of water 
purification. It must not be inferred 
that the hypochlorite treatment will 
replace filtration processes. On the 
contrary, it will find its greatest field of 
usefulness as an adjunct to those proc- 
esses. Hypochlorite of lime is the or- 
dinary bleaching powder of commerce, 
commonly known and sold as “chloride 
of lime.” With reasonably clear water, 
from three to six-tenths of one part of 
available chlorine to one million parts 
of water will destroy germs like those 
of cholera, typhoid, dysentery, and the 
colon bacillus. There is about 33 per 
cent available chlorine in bleaching 
powder, so that from one to two parts, 
by weight, of bleach per million parts 
of water will be required. This is a 
very small quantity, from one-sixteenth 
to one-eighth of a grain per gallon, and 
may be considered as perfectly harm- 
‘less. In this proportion, properly 
mixed with the water, there should be 
no marked odor or taste of chlorine. 

While hypochlorite treatment is effi- 
cient and cheap in disinfecting water, 
it is not a panacea for all the ills of 
polluted water supplies. It will not 
remove turbidity or color in water. 


Its power to destroy disease germs 
promptly makes it invaluable, however, 
in certain cases: 

As an emergency during epidemics 
due to polluted water, pending the in- 
stallation of a more desirable system of 
purification ; 

As a permanent installation where 
citizens are satisfied with the physical 
characteristics of their existing supply 
and only desire that it be rendered 
safe; and 

As a finishing process for existing 
systems of water purification. 

Many communities now using water 
which is satisfactory in appearance, but 
subject to sewage pollution, should 
install hypochlorite-treatment plants 
without delay. There is little excuse 
for delay in view of the fact that the 
cost of treatment is less than one-tenth 
that of filtration. 

Its greatest field of usefulness in the 
future will be as a finishing process to 
other methods. Its use solved the 
problem of occasional inefficiency of 
purification systems at Omaha and at 
Kansas City, Mo. It permits the use 
of less coagulant in mechanical filter 
plants and of increased rates of flow in 
both slow sand and mechanical filtra- 
tion. It provides an excellent safe- 
guard against unusual fluctuations in 
the character of the raw water, and 
practically all filter plants recently in- 
stalled have auxiliary hypochlorite 
plants as an additional safeguard. 


OLD SMOKER USED AS MINE- 
RESCUE CAR 


An o!d combination smoker and 
baggage car of the Lehigh Valley 
Railroad has been converted into a 
mine-rescue car for emergency work 
in the coal fields of the company. 
The baggage compartment is fitted 
out as a hospital and operating room, 
and the rear half of the car is used as 
a kitchen, storeroom, bedroom and 
general living room. In converting 
the car, the side doors of the baggage 
section have been left as they were, 
and flights of steps are provided to 


make it easier to lift injured men 
aboard. Six army stretchers, a dozen 
rubber blankets and as many of wool 
are carried in overhead racks. In racks 
along the wall are 15 big oxygen tanks 
and a pump for charging oxygen 
helmets, a dozen of which are carried. 

While primarily designed for emer- 
gencies, the car is also used to teach 
rescue work to the men at the col- 
lieries. 


@The largest steel ingot ever cast was 
recently produced in England. It 
weighed 150 tons, was 23% ft. long, 
and 80 in. wide. 
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AN ATTRACTIVE BUNGALOW-LIKE COTTAGE 


4% 


Norman Biard Baker, Architect, Forest Hills, N. Y. 


First-Floor Plan 
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Second-Floor Plan 


This seven-room dwelling was designed on English suburban-cottage lines, for construction of 
fireproof materials in the vicinity of New York, at a cost approximating $8,000. The plan could be 


worked out in cheaper material in other localities for considerably less. 


With exterior dimensions of 


30 by 40 ft., the larger rooms downstairs and the upper bedrooms would be 12 ft. wide. 


LEAD PENCILS AFFECT 
MAGNETOS 


When it is necessary to take the 
breaker-box cover off a magneto the 
common variety of lead pencil is, per- 
haps, the most harmful article that 
might be used in helping to pry the 
cover loose, or to mark the exact posi- 
tion it must occupy when replaced. 
If even so much as a light pencil mark 
is made upon it, the spark-producing 


propensities of the instrument are 
likely to be reduced, for the graphite 
of the pencil is a very excellent con- 
ductor of electricity. If there is a pen- 
cil mark on the distributor block, the 
spark will run along it and escape, in- 
stead of jumping the gaps in the plug. 


CA natural cave near Marshall, Ark., 
is used as a cold-storage warehouse for 
potatoes, the temperature constantly 
remaining between 42 and 50 deg. 
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VULCANIZING TIRES WHILE 
THE ROAD 
A portable electrical outfit which 


makes the vulcanizing of cuts and 
tears in the inner tube, and of blisters 


Electric Vulcanizer Applied to the Outer Tire While 
on the Wheel 


and cuts in the outer casing, a com- 
paratively simple matter wherever 
electric current is available, is on the 
market. The heating element, which 
is insulated between the two vulcaniz- 
ing plates, gives a uniform temperature 
over the entire surface of the plates, 
one of which has a flat surface, for use 
on the clamping board when repairing 
inner tubes. The other plate has a 
concave surface, for use in repairing 
the casing while the tire is on the 
wheel. The complete outfit consists 
of the vulcanizer, 15 ft. of flexible wir- 
ing, a rheostat attached to a clamping 
board, two canvas attachment straps, 
and a thermometer. 


NEW MIXING SPOON FOR THE 
KITCHEN 
A new mixing spoon of unusual de- 


sign, being practically two spoons in 
one, is claimed to do more than twice 


Two Spoons in One 


the work of an ordinary spoon. The 
bowls of this double spoon have 
grooves cut crosswise through them 


for the purpose of securing quicker re- 
sults, and the handle is covered with 
wood to protect the hand. It is 
adapted for beating eggs, mashing po- 
tatoes, and doing many other useful 
things about the kitchen. 


MOTION PICTURES OF 
CRIMINALS 


Motion pictures are to be a help to 
the New York police in identifying 
criminals. About 5 ft. of film, it is 
said, will be sufficient to record the 
characteristics and peculiarities in the 
movement and carriage of a criminal. 
The films are thrown onto a screen 
when identification is needed. 


A WATER-BOTTLE IDEA IN 
TABLE COOLERS 


The Mexican “olla” or earthenware 
water bottle, which keeps the water 
contained in it cool by evaporation 
through its pores, 
gave a French 
inventor the idea 
of a cooler, for 
butter and like 
substances found 
on the dining 
table, operating 
on the same prin- 
ciple. The result 
is a bell-shaped, 
earthenware 
cover having 
double walls, the 
space between 
which is filled 
with water. The 
water, penetrating the porous walls, 
easily evaporates on its surface, and, 
as evaporation cannot occur without 
the taking up of heat, the butter or 
other substance over which the cover 
is placed is thus kept cool. 


@One of the large railroad systems em- 
ploys men experienced in produce 
marketing and sends them among the 
farmers to give advice as to how and 
where to sell produce. 
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The Human Foot was the Original Standard of Measurement in All Countries 


THE FOOT AND THE YARD 
By FRED TELFORD 


OOT rules and yardsticks are so 

common nowadays that not one 
person in a thousand ever stops to 
think of their origin. Yet the length of 
these common articles was settled 
upon only after centuries of correction 
and contention, and after thousands of 
years of unsuccessful effort to find an 
unchangeable unit in nature. 

The foot has been used by so many 
nations, both ancient and modern, that 
all scientists believe it was meant to be 
the length of the human foot. The 
Greek foot, for instance, was supposed 
to be the length of the foot of the hero 
Hercules. However, Hercules was a 
large man; so their unit measured 12.14 
of our inches. The Macedonians prob- 
ably took their unit from the foot of 
some giant leader, for it was 14.08 in. 
in length. In the middle ages, the foot 
in Geneva became 19.21 in., and one 
foot has been discovered actually 23.22 
of our inches in length. On the other 
hand, the foot was 9.72 in. in Pythia, 
and only 8.75 in. in Sicily. 

The Germans, a few centuries ago, 
attempted to secure a better unit by 
taking the average of a number of feet. 
A surveyor of the sixteenth century 

In the 16th Century a 

Standard Foot was 

Established by 

Taking the Average 

of the First 16 Men 


Who Came Out 
of Church 


prescribed this rule: “Stand at the 
door of a church on a Sunday, and bid 
sixteen men to stop, tall ones and small 
ones, as -they happen to pass out when 
the service is finished ; then make them 
put their left feet one behind the other, 
and the length thus obtained shall be 
the right and lawful rood to measure 
and survey the land with, and the six- 
teenth part of it shall be the right and 
lawful foot.” 

The foot thus selected, though un- 
doubtedly capable of considerable vari- 
ation, was less elastic than the inch of 
our early ancestors. It was provided 
by law in 1324, during the reign of 
Edward II, that the inch should have 
the length of “three barley corns, round 
and dry, laid end to end.” Barley 
corns differ much in length, even if 
round and dry; therefore it must have 
been possible to vary the inch at will. 
Strangely enough, however, this old 
unit based on the barley corn persists 
to this day in 
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—that is, one barley corn—larger than 
number twos; and so with other sizes. 
Our yard, which comes from the 
English, represents another unsuccess- 
ful attempt to find a satisfactory unit 
in nature. In the twelfth century, 
Henry I decreed that the yard should 
be the distance from the end of his nose 
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D 
THE STANDARD ENGLISH YARD 


This is a bronze bar, about 88 in. long and 1 in. 
square. Near each end is a gold plug, upon which 
is engraved a fine line. The yard is the distance 
between the centers of the lines on the 


old plugs 
when the bar is at the temperature of f. 


deg. 


to the end of his thumb; we are not 
certain, however, in what position he 
held his arm and head when the meas- 
urements were taken. He went so far 
as to have a metal bar of the proper 
length made ; and then copies were pre- 
pared, stamped, and declared to be 
royal measures. 

The earliest yardstick now in exist- 
ence was prepared near the end of the 
fifteenth century in the reign of Henry 
VII. This stick, made of bronze, 
measures 35.924 of our modern inches 
in length, and was used as the English 
standard until 1588. 

The new British standard, of 1588, 
was called the Winchester yard. It 
was made of brass, and remained the 
legal standard .until 1826. The bar is 
in existence today, and offers ample 
evidence of the truth of the report 
made by a commissioner who examined 
it in 1742: “A kitchen poker, filed at 
both ends, would make as good a 
standard. It has been broken, and re- 
paired so clumsily that the joint is 
nearly as loose as that of a pair of 
tongs.” Nevertheless the British of- 
ficials worried along with it until 1826, 
for the simple reason that they could 
not agree upon a new standard. 

The belief became common in the 
eighteenth century that such perish- 
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able things as the king’s arm made un- 
suitable standards; but it was thought 
that a unit in nature might be found in 
the pendulum. Therefore a committee 
of Parliament, in 1760, had John Bird 
prepare a standard based upon the 
seconds’ pendulum. standard, 
which measured 36.00002 of our inches, 
was not adopted for more than sixty 
years. Finally, in 1824, it was provided 
that Bird’s yard should become the 
legal standard on the first day of Jan- 
uary, 1826. 

The British had not yet learned, 
however, that accurate standards are 
hard to make, and that, once made, 
they are worth careful attention. In. 
the great London fire of 1834 the newly 
adopted standard was so badly dam- 
aged that it seemed worthless. More- 
over, it soon disappeared completely, 
and was not found until 1891. No 
copies had been made, and the Eng- 
lish were again without an accurate 
standard. 

Bird had left directions for replacing 
the standard, if it should ever be lost, 
but different scientists following these 
directions produced sticks varying 
widely in length. Therefore a new 
standard was prepared, as nearly like 
the old as possible. In 1855, Parlia- 
ment adopted the standard yard that 
remains to this day in England. It is 
provided that “The straight line or dis- 
tance between the centers of the trans- 


THE INTERNATIONAL 
PROTOTYPE METER 
The standard is 90 per 
cent platinum and 10 
per cent iridium. 
The meter is 
the dis- 


tance between two 


microscopic lines 
ZA engraved near the ends 

A on one of the flat surfaces. 
The standard is preserved in 
a special vault, near Paris, that is 
opened not oftener than once a year. 
verse lines in the two gold plugs in the 
bronze bar deposited in the office of the 
Exchequer shall be the genuine stand- 
ard yard at 62° F.” Accurate copies 
were deposited in widely separated 
buildings, and two were sent to the 
United States. 
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In this country, the yard has under- executive order in 1893, as 3600/3937 
gone almost as many changes as in of a meter. This is today the legal 
England. When the thirteen colonies definition in the United States. The 
became independent, Congress was 
given the right to “fix the standards of 
weights and measures.” Congress, 
however, never definitely authorized 
the units in use in colonial times, nor 
did it provide new standards. 

In 1828, the newly established Coast 
Survey, in dire need of a reliable 
standard, had a celebrated London 
instrument maker, named Troughton, 
prepare an 82-in. bar. Though 
Troughton failed to compare his 
bar with the British standard 7: 
yard, the Coast Survey chose Eff 
the distance between the 27th ‘77% 
and 63rd marks as a standard. Me 
In 1836, Congress directed 


that accurate copies of this 
yard should be furnished f 


the various states. 
Early in 1856, the 
United States 
received the two 
copies of the Brit- 
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ish standard yard. 
When Trough- 
ton’s scale was — 
compared with 
them, it was 
found to be .00083 
of an inch too ( 
long, so one of 
the copies was 
selected the 
standard. This 
bar soon showed noticeable changes in 
length, however, and the lines marking 
the scale were too broad for modern 
uses. Therefore a demand for a better 
standard arose. 

The problem was solved in an unex- 
pected way. In 1866, the use of the 
metric system of weights and measures 
was legalized by Congress, and a table 
of equivalents prepared showing the 
yard to be 3600/3937 of the meter. 
Then, in 1890, the United States re- 
ceived two very accurate copies of the 
meter, prepared with the most pains- 
taking care by an international com- 
mittee. For lack of a worthy standard, 
the yard was therefore defined, by an 


La 
| 


The pH Yard Was Originally the Distance from the End 
of King Henry I’s Nose to the End of His Thumb 


inch, which is legally 1/36 of the yard, 
is merely a convenient subdivision for 
measuring small distances. The foot is 
legally 14 of the yard, and the mile 
1,760 yd. or 5,280 feet. 


CONCRETE REFLECTORS AT 
THE PANAMA CANAL 


Specially constructed reflectors made 
of concrete are to be employed as a 
means of illuminating the operating 
mechanism of the Panama Canal locks, 
in the machine rooms and tunnels 
which are situated in the interior of the 
concrete walls of the locks. Although 
the roofs of the tunnels are somewhat 
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low, the lamps and their concrete 
reflectors will be set in the ceiling on 
the center line of each tunnel, so as to 


Above: Arrangement of Machine-Room Reflectors 
of Concrete for Wall Lamps — Below: Operating 
Tunnel of Panama Canal Lock, Showing Con- 
crete Reflectors for Ceiling and Wall Lamps 


obtain the maximum amount of light. 
The ceiling reflectors simply consist of 
four inclined surfaces around each lamp 
to throw the light in the proper direc- 
tions. The reflectors in the machine 
rooms are to be installed in the walls, 
and concrete shades of special design 
will throw the light directly upon each 
machine instead of flooding the entire 
room with light. 


DETACHABLE LINE RINGS 
FOR FISHING POLES 


A novel detachable line ring for fish- 
ing rods has been brought out in Eng- 
land. When the 
agate or porce- 
lain ring portion 
of the fixture 
breaks it may be 
replaced with a 
whole ring. All 
that is neces- 
sary is to insert 
a knife in the catch of the ring holder; 
lift the hinged top, substitute the new 
center and then close the hinged top 
until the catch clicks. 


MEDICAL TREATMENT BY 
WIRELESS 


Medical treatment by wireless is 
credited with having saved the badly 
infected arm of a Marconi tester on 
board the Norwegian freighter, “Alta- 
stad.” A call sent out by the freighter 
was picked up by the “Esperanza,” on 
board of which was a Brooklyn phy- 
sician. Lancing, sterilizing and subse- 
quent dressing of the arm were carried 
out in accordance with detailed instruc- 
tions of the physician transmitted by 
wireless, who was kept informed by 
the same means of each step in the 
operation. 


NEW HINGE ELIMINATES 
THRESHOLD 


A hinge designed to do away with 
thresholds under interior doorways is 
shown in the accompanying illustra- 
tion. On account of the wedgelike ac- 
tion of the hinge parts, the door rises 


Hinge Designed in Such a Way 
as to Lift Opening Door 

as it is opened until it reaches a posi- 
tion at right angles to the doorway, 
while beyond this position the swing is 
level. By the use of these hinges, the 
door may be hung within 14 in. of the 
floor and the carpet or rug run through 
the doorway. 


CA Moscow ‘millionaire has offered a 
prize of $50,000 to the first Russian air- 
man who flies from St. Petersburg to 
Moscow, a distance of about 808 miles, 
in one day. 
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SCIENTIFIC TESTS OF THE 
DIVINING ROD 


That there may be some physical 
influence not understood governing 
the action of the divining rod, is 
suggested by The En- 
gineer, London, in re- 


viewing the_ recent 
series of tests held 
under the _ auspices 
of the Academy of 
Sciences in Paris. 
Tests were made for 
locating underground 
water, caverns, and 
basins of iron and 


TELEGRAPH-CODE OUTFIT 
FOR STUDENTS 
The greatest difficulty in learning 
the teiegraphic code by listening to 
regular messages is in separating the 


AD [Morse TELEGRAPH ALPHaBET.| 


copper, hidden in the 
ground for the purpose. 
All of the tests were 
fairly successful, those 
for locating under- 
ground caverns remarkably so. It is 
reported that the competitors not only 
indicated the location, area and depth 
of the cavities, but marked places 
where the roof was supported by pil- 
lars. The conclusion was drawn that 
operators of the divining rod may be 
living galvanometers extremely sus- 
ceptible to the radioactive emanations 
of minerals and water. 


FLY-ESCAPE EYELET FOR 
SCREENS 


A little eyelet, 
which will allow 
flies to pass out 
ofaroom through 
the window or 
door screen, but 
prevents them 
from entering by 
the same route, 


“|| is shown in the 
«accompany ing 
drawing. The 
eyelet may also 
made to serve 
as it is an excel- 
Solent «device for 


mending small 
holes in screens. 


An Outfit by Means of Which the Student Telegrapher ma 
Himself with the Dots and Dashes of the 


Familiarize 
orse Alphabet 
letters and words, as they come in so 
fast. With an ingenious apparatus, 
called the codegraph, the student has 
no such trouble. Light spots on a 
metal plate represent the dots and 
dashes of the Morse alphabet, sepa- 
rated by a special insulating enamel. 
When the pen, drawn over this plate, 
strikes the light spots, the sounder 
responds, indicating to the ear ex- 
actly how every letter and signal 
should sound. Any letter may thus 
be repeated as many times as desired, 
and words and sentences can be built 
at will. By the simple turning of a 
switch, the sounder can be made 
to reproduce the ordinary telegraph 
clicks or the wireless buzzes. 


A “FOLDING” HYDRO- 
AEROPLANE 


The latest Burgess-Curtiss hydro- 
aeroplane is so constructed that it will 
fold easily into three units for packing, 
which means much in the transporta- 
tion of the machine. Equipped with 
a 70-hp. engine, its tests at Marble- 
head Harbor showed it to be faster 
in the water than previous hydro-aero- 
planes of the same type, and it develops 
a speed of 70 miles an hour in the air. 
It will carry two passengers, 
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With This Strap, the 
cannot Throw 
the Covers 


properly placed 
passes, under the 
pillow: 

An ink eraser 
that can be used 
as well for re- 
moving rust 
spots from iron 
and for polishing 
copper and other 
metals, is a re- 
cent French in- 


Skimming Spoon with 


Valve in Bottom 
of Bowl 


convenient reach 
of the thumb. 

A simple de- 
vice that locks 
the feed pipe of 
the gasoline tank 
and _ thus pre- 
vents the steal- 
ing of an auto- 
mobile has been 
brought out re- 
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To prevent the baby from throwing 


off the bed cov- 
ers, a German 
firm has devised 
an elastic strap 
with three arms, 
one to be at- 
tached to the 
head of the bed 
and the other 
two to the sides 
of the cover. 
The strap when 


Brasin with a Bundle 
f Glass Threads 


vention. The erasing is done by a bun- 
dle of fine glass threads carried in a 
tube. As the threads wear they are fed 


out of the tube 
by a screw 
device. 

A new type of 
skimming spoon 
has a valve in 
the bottom by 
which any of the 
heavier liquid 
that has been 
dipped up may 


be drained off. The valve is operated 
by an arm that lies along the handle in 


Lock for Automobile 
Gasoline Tank 


cently by a French firm. A chain, pro- 


PRACTICAL NOVELTIES FOR VARIOUS USES 


vided with a spring, operates a disk 


A Combination Scale 
and Muscle 
Tester 

testing or exer- 
cising the mus- 
cles are a novel 
feature in a small 
platform scale, 
manufactured by 
a French firm. 
The hand grips 
are placed at the 
side and do not 
interfere with 
the operation of 
the scale. 


Spiral Springs Make 
Fastening Easy 


endwise between 
the concave sur- 
faces, and_ the 
handle is drawn 
forward and up- 
ward. 

A book or bun- 
dle strap pro- 
vided with a pair 


stop in the feed 
pipe. The de- 
vice is locked by 
pulling the chain 
tight and loop- 
ing over a hook. 
Access is 
through a com- 
bination lock at 
the top of the 
tank. 

Hand grips for 


Novel Device for 
Cracking Nuts 


Cracking pe- 
cans and other 
table nuts with- 
out injuring the 
meat is the fea- 
ture in a new 
nutcracker now 
on the market. 
The device may 
be clamped to a 
table, andis 
adapted to any 
nut up to the 
size of the larg- 
est hickory shell- 
bark. In using, 
the nut is placed 


Handy Knife for Remov- 
ing Orange Peeling 


of spiral springs is a practical novelty 
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without undue 
tension on the 
strap. 

A new peeling 
knife has a 
prong that slips 
under and cuts 
the peeling of an 
orange in such a 
way that it can 
be removed 
quickly and 
neatly without 
crushing the 


Cylindrical Finger-Nail 
Polisher 


on the market. 
This device, 
which throws a 
fine spray, has a 
cork stopper that 
fits securely in 
the mouth of any 
ordinary bottle. 

The latest 
thing in finger- 
nail polishers 
consists ofa 
padded cylinder, 


These Supports Provide 
Constant Focus 


scissors, which, it 
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recently brought out by a French firm. 
It is designed to enable the user to 
bring the buckle pin to the proper hole 


A Sprinkler That Fits 


Any Ordinary Bottle 


fruit or staining 
the fingers. A 
ring at the end 
provides a hold 
for the little fin- 
ger. 

Sprink ling 
clothes with a 
bottle is made 
practical by 
means of a small 
sprinkler device 
recently placed 


Scissors with Needle 
Threader and Mag- 
netic Points 


having about 
eight times the 
polishing surface 
of the old-style 
finger-nail buf- 
fer. This polish- 
er fits to the nail 
closely without 
rubbing the ad- 
jacent skin. 

A novelty in 
is claimed, does 
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everything but the sewing, has mag- 
netic points by which needles may be 
picked up, and carries a device for 


threading _nee- 
dles on one of 
the handles. 
Ease in keep- 
ing a_ reading 
glassatthe 
proper focus is 
provided for in 
a recent inven- 


tion in which ad- . 
justable legs, 
that rest on the 
page of the book 
or other docu- 


A Novel Asparagus 
Fork 


A 


Telescoping Stool That 


Fits in Lunch Basket 


ment, are added 


to a rectangular 


glass. When 
once properly 
adjusted for the 
user, the glass 
remains always 
atthe right 
focus. 

A telescoping 
stool for use at 


parks, picnics, and other places where 


seats are not 
available, is a 
novelty recently 
perfected. This 
stool, which is 
capable of carry- 
ing a weight of 
300 weighs 
only 2% lb., and 
when folded, will 
fit into an ordi- 
nary lunch bas- 
ket. The frame 


= 


ater Away from 
Hose End 


Sprinkler’ That Throws 


Hinge is Detached by 
Turning the Button 


is of steel, while 
the seat is of 
khaki duck. 

A practical ta- 
ble utensil for 
use in eating as- 
paragus has been 
introduced on 
the German mar- 
ket. It is pro- 


vided with a row 
of curved prongs that will hold an as- 
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paragus stem conveniently, and is de- 
signed to do away with the awkward- 
ness of the single fork or the necessity 
of using the fingers. 

The annual struggle of the house- 
wife in getting her screens put up is to 
be lessened by a recently invented de- 
tachable hinge. A plate with a button 
is permanently attached to the door 
frame, while the hinge proper is at- 
tached to the door, so that there are no 
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loose parts to get lost. A turn of the 
button serves to lock or unlock the 
hinge. 

A fountain sprinkler, recently in- 
vented, is so designed as to throw all 
the water away from the hose end. 
Owing to this feature the position of 
the sprinkler can be changed without 
the necessity of shutting off the water, 
or it can be used as a hand sprinkler 
if desired. 


WATER FAUCET GIVES SOLID 
STREAM OR SHOWER 
A water faucet, to the mouth of 


which is attached a device for permit- 
ting the liquid to come forth either in 


y 


Gives Water in Straight Stream or in Shower 


a solid stream or in a shower, has been 
placed on the French market. The flow 
is regulated by means of a small lever 
operated by the thumb and finger. The 
attachment is suitable for the kitchen, 
washroom, bathroom, or wherever a 
variable stream of water is desirable. 


MUZZLE ENERGY INDICATES 
FIGHTING POWER 


The fighting power of a navy is best 
indicated by the total muzzle energy of 
its main batteries, according to naval 
officers who have been discussing the 
contemplated Mediterranean ¢ruise of 
the American fleet next January. The 
muzzle energy of the main batteries of 
this fleet will total 9,550,000 foot- 


pounds, nearly double that of the battle 
fleet sent around the world in 1907, in 
which the total muzzle energy was 
5,300,000 foot-pounds. The difference 
in fighting power indicated by these _ 
figures is somewhat greater than that 
indicated by the difference in tonnage. 
The tonnage of the present fleet is 364,- 
500, while that of the fleet of 1907 was 
223,500. 


A WHEELBARROW FOR RAIL- 
ROAD TRACKS 


This track wheelbarrow, designed 
particularly for railroads and manufac- 
turing plants having spur tracks in 
their yards or buildings, is equipped 
with two wheels, one in front and the 
other at the rear. These wheels carry 


all the load, which relieves the user 
of the necessity of lifting, and allows 


The User of This Rail Wheelbarrow does not have 
to Straddle the Track 
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him to walk either inside or outside 
the rail instead of having to straddle 
it when pushing the wheelbarrow 
along. 


MOLDING HUMAN BODIES 
INTO HUGE BRICKS 


Building an enormous structure of 
huge bricks, in which the dead bodies 
of human beings have been sealed in a 
coating of clay, is the substance of an 
entirely new and startling scheme for 
the disposal of the dead suggested by 
a consulting architect. The plan is to 
surround each body, after death, with 
layers of clay until all appearance of 
the human form is lost in a big block, 
at least 6 ft. long, and burning these 
blocks in a powerful electric furnace 
until they are hard enough to be used 
as bricks in building a wonderful na- 
tional monument for the dead. Upon 
the end of each block the person’s 


Huge Bricks Containing Figmen Bodies Built 
into a Wall 


name is to be engraved, and the pro- 
posed structure is intended to surpass, 
in size and beauty, any other building 
in the world. 


FOLDING TABLE AND WRITING 
DESK 


Wher closed, this folding table and 
writing desk, designed particularly for 
small, crowded apartments, and for 
staterooms on ships, is but little more 
than 3 in. thick. The table is 3 ft. long 
by 2 ft. wide, and stands 21% ft. high. 
The upper writing shelf, for use when 
standing, is 2% ft. long and about 114 
ft. wide, and its height is about 4 ft. 
above the floor. An inkstand is per- 
manently fixed in this top in such man- 
ner that the ink cannot be spilled when 
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the top is moved back out of the way, 
or folded up. A wedge-shaped recep- 
tacle is provided for paper, and two 


A Portable Writing Desk in Folded and Extended 
Positions 

compartments for pens, pencils and 

other writing accessories are attached 

to the back. A book holder is also 

provided. 


THIEF-PROOF DEVICE FOR 
MOTORCYCLES 


An attachment to prevent the theft 
of motorcycles, and capable of being 
fitted to any stand, is here shown. The 
stand has riveted to its upper end a bar, 
the opposite end of which is a closed 
scroll fitting closely against the frame 
when the stand is upon the ground. A 
padlock of suitable size and shape, fast- 


Courtesy Motorcycle Illustrated Magazine 
Prevents Theft of Motorcycles 


ened over the stay and through the 
loop of the scroll, prevents the stand 
from being raised in order to move the 
machine. 


— 
— 
| | YY 
U 
/ 
EF 


86 POPULAR MECHANICS 


PROPELLER ARRANGEMENT. 
FOR BEACH MOTORBOATS 
The propeller and rudder arrange- 


ment here shown is designed particu- 
larly for motorboats operating where 


An Ingenious Propeller and Rudder 
Arrangement for Beach Motorboats 


NEW MONETARY SYSTEM IN 
PORTUGAL 


The gold escudo, equivalent to $1.08 
in American money, is the unit of the 


new monetary system recently estab- 


lished by the Portu- 
guese government. 
This unit is divided 
into 100 centavos, each 


centavo being practi- 


cally equivalent to the 
American cent. Mul- 
tiples of the escudo, all 
of gold, are coined in 
units of 2, 5 and 10, 
while the subsidiary 
coinage consists of 
bronze and nickel 


it is necessary to pull them up on a 
beach. The shaft which carries the 
propeller and rudder is raised into a 
channel running lengthwise in the bot- 
tom of the hull when the ingeniously 
arranged fender strikes bottom or some 
other obstruction. The shaft channel 
widens out into a well at the point 
where the propeller rises, and the pro- 
peller continues to revolve in this well 
until the engine is stopped. 


RUTHENIANS BUILD HOUSES 
WITHOUT NAILS 


A village in which all the houses 
have been constructed without nails, 
and with little or no hardware of any 
other character, is a novelty to be 
found in the province of Alberta, Can- 
ada. This village was built by Ruthen- 
ian immigrants, who brought with 
them the peculiar building methods of 
their native country. The houses are 
built of logs, with thatched pitch roofs. 
Even the doors, which are composed 
of slender twigs, woven and laced to- 
gether, swing on homemade hinges and 
are latched with wooden hasps. The 
floor is of hewn logs, unnailed, while 
the roof is a fabric of poles and cross- 
woven wheat straw, 10 in. thick, laid 
with such skill and care that the build- 
ers expect it to last for twenty years. 


pieces having a legal 
value of 4, 2, 1, and 14 centavos. Four 
and one-half escudos equal the pound 
sterling, which also passes as legal 
tender in Portugal. 


NICKEL-IN-THE-SLOT FAN 
FOR WARM EVENINGS 


It will be possible in the future to 
enjoy the benefit of a cooling breeze 


Dropping a Nickel 
in the Slot 

to Get a Cool 
Breeze 


from an electric fan for a stated period 
at the cost of a small coin. A “pre- 
pay” fan, intended primarily for pub- 
lic service, in hotel rooms, restaurants, 
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etc., is constructed to be operated by 
the current for 30 minutes or an hour, 
according to the design, after a nickel 
has been dropped through a slot in the 
base of the machine. The fan is of the 
usual size and appearance. 


CIRCULAR GLASS CUTTER 


This simple glass cutter, which may 
be found useful by the motorist who 
cares for his own car should the glass 
in the headlight or the windshield be 
broken, will cut any diameter of circle 
from 2 in. to 22 in., either in plate, art, 
or common window glass. The rod 
connecting the cutter to its central base 
is a graduated scale. This cutter is 
specially made for cutting arched win- 
dow lights, headlight disks, and auto- 
mobile windshield corners, but it can 


hich Cuts Disks from 2 In. 
In. in Diameter 


be used as a straight-line cutter by re- 
moving the cutter head from the rod. 


CIVIL-WAR RELICS DUG UP AT 
COLON 


A number of spherical bombs and 
grape shot have been dug up by a 
suction dredge working in the harbor 
of Colon, the terminus of the Panama 
Canal. In the interior of one of the 
larger projectiles were found the marks 
“Ordnance Department, 1862,” and it 
is thought that this may have been part 
of a shipment of ammunition across the 
Isthmus to California at the time of 
the Civil War, when there was a strong 
movement in that state in favor of 
secession. 


‘being molded 


A STREET-CAR FENDER OF 
NEW DESIGN 
A combined street-car fender and 


extra brake, operated by the conductor 
by means of a pedal, has been patented 


Street-Car Fender and Brake Operated 
by Conductor’s Foot 

in Germany. The brake and fender are 
connected with a system of levers on 
the lazy-tong principle, and when the 
conductor’s foot is withdrawn from 
the pedal the fender is automatically 
drawn under the car, the brake being 
released at the same moment through 
the extension spring, as shown. 


A REINFORCED GRIP FOR 
MOTORCYCLES 


*This motorcycle grip is reinforced 
in its center or weakest part with an 
interlacing of 
steel bands 
which materially 
strengthens the 
grip without re- 
ducing its plia- 
bility or lessen- 
ing its resiliency, 
the reinforcing 


within the rub- 
ber form, as 
shown in the ac- 
companying _il- 
lustration. 


CBelieving that 
men would be 
more dependable 
in case of disaster on shipboard, the 
government refuses to license women 
wireless operators for duty at sea. 


— 
= 
} Il | 
A Glass Come 
— 


FIVE SECTIONTYPES ADD TO 
TYPEWRITER USEFULNESS 
By means of five typewriter char- 


acters, called ‘“sectiontypes,” the 
range and applicability of the type- 
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WOODEN COOLING TOWER 
- FOR CONDENSERS 


A new form of cooling tower is now 
being introduced for use in connection 
with low-pressure steam installations 
where the available 
supply of condensing 
water is limited. The 
tower is of wood, 


mainly cypress, which 


Pacsimile of tne § sectiontypes: & 4 Y 
Vertical size ana 


(one un- 
aerscore to another: 


Horizontal space (same as the ANE 


letters). 
section- 


All large characters are composed by 
typing from left to rignt, exactly as in ord, 


writer may be extended to produce dis- 
play characters. In combination these 
sectiontype impressions can be rapidly 
typewritten to form large letters, 
figures, borders, ornaments, and the 
like, converting the ordinary type- 
writer into a machine that can also 
produce office and door signs, posters, 
price cards, etc. The five sectiontypes 
are each }-in. high and 75-in. wide, 
and thus conform to the lineal and 
lateral movement of standard typewrit- 
ers, All large characters are com- 
posed by sectiontyping from left to 
right, exactly as in ordinary type- 
writing. 


The U. S. Army recently placed a 
contract for 200,000 pairs of shoes for 
its soldiers, which represents about 
two-thirds of all the shoes required for 
one year. A special board makes a 
study of footwear and recommends the 
style and make of shoe. The new shoe 
is the result of two years’ investigation. 


COLENDOR 
19130 


The Sectiontype”’ 


lasts indefinitely un- 
der conditions which 
would rot other woods. 
The draft is natural, no 
fan being used. Cold 
air is admitted at the 
bottom of the stack 
and rises through be- 
ing heated by the 
water jets. Water en- 
ters at a point halfway 
up the stack and is 
distributed through a 
system of horizontal 


and Some of the Forms pipes. From apertures 
for Which It can be Used in these pipes the 
water falls through 


layers of wooden lath- 
ing crossed in such a way as to cause 
a breaking up of the drops into a thin 
film or spray, and then flows into a 
storage tank from which the condenser 
is supplied. 


ELECTRIC WINDOW-DISPLAY 
DEVICE 


This ingenious electric window- 
display device for advertising phono- 
graph records consists of an_ in- 
clined turntable 
beneath which 
are a pair of 
magnets that 
cause two round- 
ended cylindrical 
records to som- 
ersault around 
the table top 
when the electric current is turned on. 
Each record contains a small iron ball, 
by means of which the records are 
enabled to follow the rotation of the 
magnets. 
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COLD AiR FROM 
NORTH AND 
East 


Ain From a 
SouTH AND WEST 


WARM AiR BURSTING THROUGH THE COLD FORMS TORNADO 


NY Wa~rRM AiR 


WHY IS A TORNADO? 


By HERBERT QUICK 


(Mr. Quick is an Omaha newspaper man whose house was in the path of the tornado which devas- 
tated that city on Easter Sunday. His curiosity, stimulated by this personal experience, led him to 
investigate the causes of tornadoes, and the article below resulted. The U.S. Weather Bureau agrees 
with this statement of the causes of such storms as used to be called “‘cyclones,”’ but are now known 


as tornadoes.”"—The Editor.] 


The place where a tornado will strike 
cannot be foretold. A knowledge of 
their causes will not, therefore, take the 
place of presence of mind and absence 
of body when the twister actually 
comes roaring along. But, neverthe- 
less, the newly accepted explanation of 
the tornado will be interesting. 

These dreadful storms occur near the 
center of the moving area of low ba- 
rometer called a cyclone. This cyclone 
is a revolving sheet of wind rotating 
in a circle from 500 to 1,000 miles in 
diameter—and we experience a cyclone 
many times every year. All our gen- 
eral storms are cyclones. 

The wind blows from every direction 
toward the center of these cyclones, 
spirally, and with an upward draft. 
The south half of the cyclone is warm. 
There are always great bodies of cold 
air settling down from the upper re- 
gions. The warm air from south and 
west, blowing toward the center of the 
“low;” forces itself under the weight 
of cold air. A high southerly wind will 
drive itself under the mass of settling 
cold air like a great wedge. 

Here we have the conditions favor- 
able for a tornado. The cold air is 


heavier than the warm air, and ought 
to be at the bottom next the earth. 
The warm air is lighter, and should be 
on top, while the strong south wind is 
driving itself farther and farther under 
the great settling shelf of cold. 


Something has to happen. This 
something takes the form of great 
bursts of the warm air up through the 
cold. The phenomenon is, on a gigan- 
tic scale, much like the bursting up of 
bubbles of steam through the water 
in a boiling kettle. The warm air be- 
gins to boil upward in great bubbles. 
At the bottom of each of these bubbles 
there is a strong updraft. What takes 
place is exactly like the whirlpool in 
the bottom of a bathtub when the 
water is running out. If the air were 
perfectly quiet, no whirlpool would 
form ; but if it has only a little whirling 
motion, the whirl is communicated to 
the spot where the draft is. The whirl 
grows stronger and stronger. In the 
bathtub it gets so strong that the water 
is thrown outward and a core of air 
runs down to a point in it. And the 
air whirlpool acts in the same way, 
only upward instead of downward. 

When the air behaves thus, a tornado 
is formed. The whirl begins in the 
spiral direction of the general storm. 
As the air of the tornado whirls more 
and more swiftly, the air is thrown out- 
ward and a core is formed which is 
almost as empty of air as the core in 
the bathtub is of water—that is, a 
partial vacuum is set up in the heart of 
the tornado. Houses in this core are 
burst by the expansion of the air in 
them, especially if they are tight shut. 

The outer shell of air is so dense 
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that all the air sucked into it is held 
there, and not permitted to get through 
into this core. The sudden upburst of 
warm air into the higher cold air forms 
rain, and a heavy downpour usually 
occurs. It also liberates more heat, 
and this increases the ferocity of the 
disturbance. It generates an immense 
amount of electricity, and there is vivid 
lightning and crashing thunder. 

On it goes until the equilibrium is 
restored. The velocity of the whirl be- 
comes so enormous that stone walls 
are crumbled, iron and steel beams are 
tossed about like feathers, houses are 


demolished, and whole communities 
scourged and terrified. 

Then follows a cool wave. The great 
body of cold air has accomplished its 
object, and reached the ground. The 
hot air has gone up and become cooled. 

These storms occur from 50 to 250 
miles ahead of—that is south and east 
of—the center of the low. They do not 
often occur. Usually the balance is 
restored without such violence. So 
they cannot be predicted. The only 
thing that can be said is that in certain 
localities the conditions are favorable 
for severe local storms. 


WEAR-PREVENTERS FOR 
LIFTING CABLES 


This practical little device for pro- 
tectirtg lifting cables or chains from be- 


Corner Guards for Lifting Cables 


ing cut by the sharp edges of the struc- 
tural steel or other heavy metal bodies 
being hoisted is finding a ready market. 
Its form and method of application are 
clearly shown. 


WATER USED IN STORAGE 
OF GASOLINE 


A novel system of storing gasoline in 
bulk, claimed to prevent waste by evap- 
oration, in that no air is admitted to 
the tank at any time, has been adopted 
by a London concern. The novelty of 
the system consists in the fact that the 
storage tank is always full of liquid, 
which may be all gasoline, or gasoline 
and water, or all water. The water 
and gasoline do not mix, and owing to 
the difference in their specific gravities, 
the gasoline always floats on the sur- 


face of the water. By a simple, ingen- 
ious mechanism, water is pumped into 
the tank to force out the gasoline when 
required, and then the water is drained 
away when space in the tank is needed 
for the storage of more gasoline. 
There is no loss by evaporation, no gas 
is forced out when the tank is refilled, 
and it is said that the gasoline will not 
deteriorate, no matter how long it is 
kept in the tank. 


A NEW PHOTOGRAPHIC 
PROCESS 


A new process of photographing 
objects with any desired background 
consists in projecting the pictured 
background by means of a projecting 
lantern upon a screen which is slightly 
tinted with such a color that it com- 
pletely, or in a large measure, prevents 


Photographing Objects against Projected 
Background 


the chemically active rays from the 
projecting apparatus from reaching the 
plate or film of the camera. 
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WEATHER OFFICE WARNS OF 
MINE EXPLOSIONS 


“Experiments have established the 
fact that the pressure of the atmos- 
phere has a direct bearing upon explo- 
sions in coal mines, the 


“DISMOUNTED” EQUESTRIAN 
STATUE OF WASHINGTON 
In the latest important statue of 

George Washington, the sculptor, J. 

Massey Rhind, of New York, has pro- 


danger being at a mini- 
mum when the pressure 
is high,” according to 
the observer in charge 
of the Chicago office of 
the Weather Bureau 
in a warning sent to 
coal operators in IIli- 
nois. “A marked fall 
in pressure causes the 
gas to spread from the 
pockets where it has 
been confined under the 
preceding high pres- 
sure, and the chances 
of explosion are greatly 
increased,” says the 


same authority, “and 
the Weather Bureau is 
undertaking to notify mine owners 
wherever marked falls in atmospheric 
pressure are indicated, so that they may 
take any protective steps deemed nec- 
essary.” The state mine inspector of 
Illinois also sent out the following 
suggestions to aid in preventing mine 
accidents: “January, February and 
March are the danger months for dust 
explosions and windy shots, owing to 
atmospheric conditions, and the humid- 
ity of the mine; hence have the mine 
manager's attention called to watering 
the haulage roads, and have the shot 
firer take special pains in making an 
examination of all shots before firing 
them.” 


OIL-BURNING ENGINES MADE 
INTO COAL BURNERS 


Owing to the advance in fuel oil, it 
is stated, it is no longer economical to 
use this kind of fuel for locomotives, 
and the Rock Island, one of the first 
railroads, entering the Southwest, to 
install oil-burning engines, has con- 
verted all its engines of this class into 
coal burners. 


An Equestrian Monument of George Washington That Shows Him 
Standing beside His Horse Instead of Mounted upon It 


duced an arrangement of the equestrian 
group that is said to be unique among 
American monuments. Instead of be- 
ing mounted on the horse, Washington 
stands beside the animal, his hand on 
the horse’s neck, holding the reins. 
The monument stands in Washington 
Park, Newark, N. J. 


MACHINE COMPUTES AND 
MAKES CHANGE 
By the use of the change-computing 


machine shown in the illustration the 
mental effort and chance of mistake 


A Machine That Automatically Computes 
and Delivers Correct Change 
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involved in the ordinary method are 
largely eliminated. This machine is 
operated in much the same manner as 
an adding machine. The amount of 
the purchase is registered by one bank 
of keys, while the bill or coin given in 
by the purchaser is registered by the 
other. The crank is then turned, and 
the correct change drops into the cup 
at the front of the machine. A bell 
gives warning when any coin tube 
needs replenishing. 


STEREOSCOPIC METHODS IN 
SURVEYING 

While surveying instruments have 
been developed continually along the 
lines of increased accuracy and con- 


The Stereoautograph, 
an Instrument Used in 
Plotting Measurements 
Obtained from 

Stereoscopic Survey 

venience in hand- 
ling, very little 
progress has 
been made, until 
recently, in ad- 
vancing the 
theory and prac- 
tice of survey- 
ing. Stereopho- 
togram metry, 
which is not by 
any means so 
difficult an art as its name implies, is 
the biggest step taken in advance since 
the old-time surveying compass was 
abandoned for the modern transit. 
Anyone familiar with the ordinary pic- 
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ture stereoscope can appreciate the pos- 
sibility of measuring distances to any 
point in a picture, even where the two 
views, as in a stereoscope, are taken 
from points only a few inches apart. 
But when the two plates are exposed 
at points 50 or 100 ft. apart, the increase 
in accuracy is enormous. When these 
plates are placed in an apparatus de- 
signed to increase the stereoscopic 
effect and to magnify the image, the 
results are comparable in accuracy with 
those of ordinary surveying. This proc- 
ess is known as stereophotogrammetry. 
An additional instrument, known as 
the stereoautograph, is used in plotting 
the measurements. 


WATER FILLER USED IN 
BENDING PIPE 


In order to bend metal pipe without 
buckling it is necessary to fill it with 
some substance which can be easily 
removed after the bending is accom- 
plished. Sand or rosin is commonly 
used for the purpose, hut in Germany 
a new method has been originated 
which consists in filling the pipe with 
water under pressure. Not only does 
the water keep the pipe from buckling, 
but a test of water-tightness and pres- 
sure resistance is thus applied at the 
same time. 


THE CURIOUS TOOLS OF 
JAPANESE CRAFTSMEN 


To American craftsmen the tools 
used by the Japanese seem very 
primitive indeed, and the methods of 
procedure very crude. In the accom- 
panying illustrations are shown black- 
smiths, carpenters, coopers, bronze- 
ware makers, and a woodcutter at 
work. Wooden hammers are generally 
used, and may be seen in the hands of 
the blacksmiths, bronze workers and 
coopers. The curious-looking saws 
operate in just the opposite manner to 
those in America, the cutting occurring 
in the upward pull. The action of the 
plane is also just the reverse of Ameri- 
can planes, and the adz is distinctly 
foreign. 
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A Woodcutter at 
Work 
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SUN CANOPY FOR THE 
HORSE 


Instead of the old straw hat with ear 
holes, a Kansas farmer has provided 
his buggy horse with a canopy which 
protects the flanks as well as the 
head of the animal. The canopy, 
which is made of imitation 


leather, and is provided with a fringe 
to discourage the flies, is attached to 
the shafts by four.metal supports. 


SANITARY PAPER-BAG TRAP 
FOR FLIES 


The paper bag is the most interesting 
feature of this ingenious flytrap. Fly 
bait is placed on 
the cone, and 
then the perfo- 
rated paper bag 
is fitted snugly 
over the cone 
and held in place 
by a long pin. 
When the catch 
is to be disposed 
of the bag is 
squeezed closed 
by the hand as it 
is withdrawn 
from the cone, 
and the flies and 
bag burnt. The 
device is sani- 
tary, as a new bag is used each time. 
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LARGEST HOIST FOR SOUTH 
AFRICAN MINE 


The largest hoist in the world is to 
be installed in the Crown mines in the 
Witwatersrand, South 
Africa, the equipment 
being supplied by an 
American firm. This 
hoist, which is electric, 
will raise 16,000 Ib. of 
ore per trip, in a verti- 
cal shaft 3,540 ft. deep. 
at a speed of 3,500 
ft. per minute. The 
weight of the empty 
ore bucket, which is 


Solid 


Gaatect carried by a rope 2 in. 
for the in diameter, is 8,700 lb. 
Horse The hoist will have two 


cylindro-conical drums, 
of which the smaller 
diameter is 12 ft. and 
the larger 20 ft. 8 in. 
These will be operated 
by two direct-current 
motors, each capable of 
giving continuously an output of 2,000 
hp. at 53% revolutions per minute, 
with a possible intermittent output of 
9,000 hp. The motor armatures will 
be wound on the ground, as they are 
too large for shipment over the South 
African railways. 


MOTION PICTURES TO TEACH 
ARMY AIRMEN 


The army hydro-aeroplane used at 
the North Island aviation field, Cali- 
fornia, for teaching the student mil- 
itary airmen, is equipped with a 
motion-picture machine of standard 
make, attached to the rear uprights of 
the flying boat. The camera is oper- 
ated by a crank within easy reach of 
an operator sitting beside the airman. 

The particular purpose for which 
the motion-picture machine was in- 
stalled on the flying boat is to make 
photographs of the airman in action, 
so that the aviation student can be 
shown just how an experienced air- 
man guides his machine. When the 
student progresses sufficiently to oper- 
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Curtiss Flying Boat with Motion-Picture Camera in Position 
otograph the Movements of the Airman 


in Guiding the Machine 


ate an aeroplane himself, motion pic- 
tures of his flights may be produced, 
showing just what errors he made, if 
any, during his trip through the air. 

Still more interesting, however, is 
the possible use of the motion-picture 
camera for photographing army and 
navy maneuvers below. 


COMPRESSED-AIR PROCESS FOR 
HARDENING STEEL 


A process of hardening steel with 
compressed air is said to be in success- 
ful use by a German firm in cases where 
only certain parts of 


A Strip of Film 
Made of the 
Airman 


A JEWELER BUILDS MODEL 
CITY IN FOUR YEARS 


Winona, Minn., has been reproduced 
in a miniature mechanical model which 
stands as the result of over four years’ 
labor on the part of a local jeweler. 
Office buildings, factories, churches, 
bridges, river vessels, flour mills, street 
cars, and other vehicles, are faithfully 
represented while a lifelike semblance 
is given the production through the em- 
ployment of electricity to operate the 
traffic of the tiny streets, and to put 
small manikins through their paces. 


the metal require hard- 
ening. The usual proc- 
esses of hardening by 
chilling the steel in 
water, oil, or special 
baths is not satisfactory 
in such cases, owing to 
the tension created be- 
tween the hardened 
and unhardened por- 
tions. In the new proc- 


Working Model 
of the City of Winona, Minn. 


ess the compressed air 

is sprayed over the metal through, spe- 
cial nozzles, with which, by varying 
the number and spacing of the holes, 
the degree of hardening can be accu- 
rately graded. It is claimed that a 
wide range of results can be obtained 
by adapting the shape of the nozzle to 
that of the work under treatment. 


For a night scene, the buildings, thor- 
oughfares and parks are illuminated by 
small incandescent lamps. 


The German government now pays 
from $243,300 to $438,000 for a Zeppe- 
lin dirigible, while the average price 
paid a few years ago was only $121,700. 
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DISCOVERY OF MISTAKE IN 
SOLDIER’S STATUE 


General Sherman, who was exacting 
in the observance 
of army regula- 
tions, would 
probably not 
have been long 
in discovering 
the mistake in 
one of the four 
bronze _ statues 
of soldiers 
standing guard 
around his mon- 
ument in Wash- 
ington, D. C., a 
mistake that has 
passed unno- 
ticed for years. 
The soldier is 
shown, in this 
case, carrying 
his blanket roll 
over the right shoulder. Because of 
practical requirements, such as shoul- 
dering or firing a rifle, the regulations 
require the blanket to be carried over 
the left shoulder. 


IRON BARREL DROPS 600 FEET, 
KILLING THIRTEEN MEN 


A huge iron barrel, lifting 800 gal. 
of water from the bottom of a new 
coal pit at Rufford, Eng., broke 
loose when it reached the top 
of the shaft, and, falling 600 ft., 
crashed down upon 18 men, 
killing 13 of them and hurling 
the dead and the living into 
48 ft. of water at the bottom of 
the shaft. The cause of the 
accident was unusual, The en- 
gineer operating the winding 4 
apparatus had erected j 
a temporary canopy of 
lath and canvas over 
his head as a protection 
from the rain. This 
suddenly collapsed 
while the barrel was 
being drawn to the top, 


the cloth enveloping his head and the 
laths blocking the levers. The loaded 
barrel, weighing 8 tons, traveling up- 
ward at high speed, crashed against 
the pit-head gearing, broke the con- 
= and went hurtling down the 
shaft. 


GLASS SALAD FORKS AND 
SPOONS 


Glass salad forks and spoons have 
made their appearance on the market. 
They are said to be particularly prac- 
ticable for the serving of fruit salads, 
fruit dishes, and for similar purposes, 
because acids do not corrode glass. 
They are also much more easily 
cleaned than metal ware. 


PEDALING THE WASHING 
MACHINE 


Operating a washing machine by 
connecting it with the sprocket wheel 
and frame of a discarded bicycle is the 
latest achievement of an inventive 
genius who resides in Kansas. The 
simple device solves the problem of 
making washing a pleasure instead of 
a drudgery—if other motive power is 
not available—and incidentally pro- 
vides the small boy with something 
useful to do on washday. 


Part of Old Bicycle 
Attached to 
Washing Machine 
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MEASURING THE AREAS OF 
HIDES BY MACHINERY 
A machine for measuring the areas 


of hides for upholstery work is now in 
use. As the hide passes between the 


whole shell into fragments. The only 
tool used was an_ engraver’s. square, 
specially tempered and hardened, with 
a long V-shaped end. This required 

“wp frequent sharpening on account 


2 of the brittleness of the shell. 


Machine for Measuring the Areas of Hides 


rollers, as shown in the illustration, 
the fingers with which it comes in con- 
tact are raised slightly above their nor- 
mal position. This action, combined 
with the movement of the rollers, gives 
the area of the hide, which is registered 
automatically on the dial placed at the 
top of the machine. 


CARVINGS MADE ON EGG 
SHELLS 


Elaborate carving on the surface of 
a hen’s egg is one of the latest things 
in the way of art novelties. An Eng- 
lish sculptor recently succeeded in 
carving on an ordinary egg the mono- 
gram and cipher of King George V 
surmounted by the royal crown, with 
a scroll carrying an inscription. The 
jewels cut in the crown required the 
greatest care. They were so close to 
each other that a breath of wind 
through a tube would have shivered the 


PANAMA-PACIFIC DERRICKS OF 
UNUSUAL SIZE 


Derricks with 150-ft. booms are being 
used in the erection of Machinery Hall, 
one of the main buildings of the Pan- 
ama-Pacific Exposition to be held at 
San Francisco in 1915. Each derrick 
operates on a double-track, standard- 
gauge railway with the tracks placed 
40 ft. apart, the derrick being carried 
on eight standard railway trucks, four 
on each track, which support heavy 
beams spanning the space between 
tracks. Single parts of arches that go 
into thts building weigh as much as 20 
tons, while the center pier of the struct- 
ure weighs 28 tons. 


(The first six-masted sailing vessel 
ever seen in the Thames, London, was 
the “Delaware Sun,” which carried a 


cargo of oil to that port from Port 
Arthur, Texas. 
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BEES OPERATE MINIATURE 
METER 


A novel and ingenious device known 
as a bee meter, which serves much the 


A Meter for Countin ng the Comings and Goings of 


a Colony of Bees 


same purpose as the turnstile at an 
amusement park, is in use by a western 
beekeeper. The bee, in passing through 
an entrance or exit, deflects a thin, 
delicate spring. To this spring is at- 
tached a wire, and the deflection of 
the spring causes the wire to hook 
over a tooth on the rim of a paper 
counting dial. As the spring returns 
to its normal position the dial is 
rotated slightly and counts one unit. 
A lug on the unit operates the ten- 
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unit dial, as in the ordinary counting 
machine, and this system is continued 
to include a thousand-unit dial capable 
of registering 20,000. The spring is so 
shaped as to prevent a bee from going 
out through an entrance or entering 
through an exit. This device renders it 
easy to estimate the activity of a colony, 
and to determine the number of bees 
that go out but fail to return. 


POSING A HUNGRY LION FOR 
MOTION PICTURES 


At the moment that “Brutus,” one 
of the big lions of the Cincinnati Zoo, 
was scheduled to keep an appointment 
with a motion-picture operator, one 
of the guards appeared with a large 
piece of meat, which was held up in- 
vitingly. Thereupon Brutus presented 
an unusually pleasant face to the pic- 
ture machine. It was only a “pass- 


ing” expression, however, for the with- 
holding of the meat soon aroused a 
feeling of impatience, which rapidly 
grew in intensity, providing the oper- 
ator with an excellent series of facial 
motion pictures. 


Lion Posing before Motion-Picture Camera 
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THE LATEST BENOIST FLYING BOAT 


Engine from the 
irman’s Seat 


The %5-hp. motor 
of this new Benoist 
flying boat, which 
has undergone suc- 
cessful trials on the 
Mississippi at St. 
Louis, is set down in 


the hull, as in an or- 
dinary motorboat, 
and the propeller is chain-driven. The 
motor can be started from the airman’s 
seat in the manner shown in one of the 
illustrations. The complete weight of 
this hydro-aeroplane is 1,075 pounds. 
The greatest difficulty met with in 
popularizing the flying boat for sport 


Location of the Engine in the Benoist Flying Boat 


and pleasure has been the tendency of 
such craft to turn over in the water 
when waves strike the machine broad- 
side and catch the wing. With the 
motor located down in the boat instead 
of high up in the wings, there is claimed 
to be greater tendency for self-righting. 


QUEER SWEET POTATOES 
FORM PUZZLE 


These queer-shaped sweet potatoes, 
which form an interesting puzzle in the 
attempt to put them together as shown, 
are “freaks” that resulted from experi- 
ments made with the vines in the em- 
bryonic stage of their growth. They 
are the result of setting out the plants 
with the roots up. 


@ Messages between two Argentine Re- 
public stations were overheard at the 
Newport wireless station on March 5. 
The distance traversed by the wireless 
waves was 6,000 miles, the longest on 
record. 


The Puz#le Assembled and the Three Potatoes 
Separated 
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JAPANESE PROTECT THEIR 
OXEN WITH SUNSHADES 
To protect their horses, oxen and 


bullocks from the scorching summer 
sun, the Japanese erect primitive straw 


PLACING VENEERS ON WALLS 


LIKE WALLPAPER 


Wallpaper has for some years been 


manufactured to imitate veneers, but 
now several veneer manufacturers are 


producing a real veneer 


wallpaper. That is, 
they are cutting high- 
grade veneers no 
thicker than 3, in, 
and, after proper treat- 
ment, paste to the back 
of this veneer a thin, 
but strong paper. The 
paper back is put on for 
the sole purpose of 
holding the veneers to 
wall boards or plas- 
tered walls. 

A writer in the maga- 


baldachins over them, the yellow of 
which glimmers and undulates in all 
the streets. As a rule, the beast is 
straw-shod even as the coolie who 
leads it by a rope, his own back com- 
pleting the picturesqueness of the 
group, with Chinese symbols and Jap- 
anese letters announcing the name of 
the firm whom both are serving. 


HOSE ATTACHMENT FOR 
HOLDING SPONGE 


This is an ingenious fountain-sponge 
washer for vehicles. A cup-shaped 
rubber bulb, hav- 
ing an open 
outer end with 
rubber teeth, 
turned inward, is 
attachedtoa 
hose. The 
sponge is pressed 
against the open 
end of the bulb, 
and, when the 
water is turned 
on, the pressure 
bends the rubber 
teeth outward so 

that they grip 
and hold the sponge tightly. 


Oxen in Japan Protected by Straw Sunshades 


zine Veneers recently 
visited a bungalow 
which was being finished in the mis- 
sion or panel-effect style, in which 
such veneers were used instead of pan- 
els. He found the workers cutting the 
veneers in the regular paperhanger’s 
trimmer, then matching them up and 
putting them on the walls with com- 
mon flour or paperhanger’s paste. The 
job was as simple as the placing of 
ordinary wallpaper. The hall, having 
veneered mahogany doors and wood- 
work, was papered with mahogany- 
veneer paper; the dining room, with 
quartered-oak veneer, and the smok- 
ing room, with black-walnut veneer. 


COAL AND ORE UNLOADER 


FOR STEAMSHIPS 


The transportation of American iron 
ore and coal across the Atlantic is a 
more or less serious problem, owing to 
the meager facilities for unloading in 
European ports. The highly  spe- 
cialized unloading machinery used on 
the Great Lakes is _ impracticable 
because this would require an immense 
investment for special docks and equip- 
ment which could be used only inter- 
mittently. To meet such conditions 
the unloading machine shown in the 
accompanying illustration has been 
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developed. 
the carrier is of the steam-shovel type, 
but operated by electricity. Running 
upon a crane girder, it dips into 

the hold of the vessel, obtains 


Instead of a grab bucket, 
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pair the spring. As there was no time 
to send it to a repair shop, one of the 
members of the college rigged 
up an ingenious device to do 
the work of the spring. One 


Model of a 50-Ton Unloading Machine Designed for Ore and Coal Vessels 


its load, then backs up, dumping its 
load into cars or bins on the dock. It 
is designed to be carried upon the ore 
or coal vessel, and weighs, complete, 
approximately 50 tons. It may be 
operated upon the vessel itself, or 
be transferred to a bridge on the 
dock. 


ELECTRIC WELDING IN 
BOLT MAKING 


Electric welding is making possible 
the manufacture of bolts in a new way. 
Ordinarily a bolt is made in a single 
piece, and the blank must either be 
forged to shape, at considerable ex- 
pense, or cut from a bar of the size and 
shape of the head, involving much 
waste of metal. By the electrical 
process the heads and shanks are cut 
separately from bars of exactly the 
right size, and welded together. 


TYPEWRITER OPERATED 
BY WEIGHTS 


The carriage spring of a typewriter in 
the offices of Spring Hill College, 
Mobile, broke at a time when the use 
of the machine was imperative. No 


one about the college knew how to re- 


end of a cord was attached to the car- 
riage and a number of expansion bolts 
and washers, that happened to be 
lying around, were fastened to the 
other end. There was no pulley avail- 
able, so an ordinary spool was mounted 
on the typewriter frame by means of 


Standard Type- by Weights 
writer Worked hen Spring 
Successfully Broke 


a piece of thick solder wire that 
chanced to be in a box of old junk. 
With the machine so repaired, the 
stenographer was able to go on with 
the work. 
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NAVY HAS FOAM FIRE 
EXTINGUISHERS 
Recognizing the efficiency of foam 
as a means of extinguishing oil fires, 
two types of patented foam extinguish- 


Showing the Volume 
of the Liquids and 
the Resultant Foam 


f 
| 


The Hand Foam Extinguisher 


ers have been tested at the New York 
Navy Yard and adopted for installa- 
tion on oil-burning warships. One 
type is small enough to be portable, 
while the other is much larger and 
designed to be installed permanently 
in the fireroom. The foam extinguish- 
ers involve the use of two liquids 
which must be kept separated until re- 
quired for use. When mixed, they 
combine chemically to form a heavy 
foam having a volume of about eight 
times that of the combined liquids, this 
increase being due to the carbon- 
dioxide gas generated and inclosed in 
the bubbles of the foam. It retains 
its foamy character for some time, and 
is sufficiently fluid to flow readily over 
an oil surface on which it is liberated, 
shutting off the air and thus smother- 
ing the fire. At the same time it is 
sufficiently tenacious to stick against 
any upright surface. 


AEROPLANE STABILITY FROM 
WEIGHT AND SPEED 


The most direct way to secure 
greater stability in aeroplanes is by the 
use of heavier machines, with greater 
passenger capacity, and propelled at 
higher rates of speed, is the opinion of 
a writer in a Swedish technical journal. 
This opinion is based on a considera- 
tion of momentum. A modern mili- 
tary aeroplane has a total weight, in- 
cluding two passengers, machine gun 
and fuel, of 1,562 lb., and runs at a 
speed of 62 miles per hour. The writer 
calculates that 814 times as much force 
would be required to change the direc- 
tion of this machine as would be re- 
quired with the one used by Blériot in 
crossing the English Channel, in which 
the total weight carried was only 
506 Ib. and the speed was 37 miles per 
hour. 


CORNISHMAN KEEPS FIRE 
AGLOW FOR LIFETIME 


A peat fire has been maintained in 
an open hearth for 70 years by a Cor- 
nish farmer. By this primitive method, 
all the cooking and baking for the 
whole family have been done for gen- 
erations, and while the fire is always 
ready, the cleanliness and convenience 
of modern appliances are entirely un- 
known to these people. Bread is said 
to be perfectly baked in 80 minutes by 
being buried in a covered tin in the 
glowing embers. 


Cornish Fire Which has been Burning for 70 Years 


we 


GOVERNMENT INSTRUCTION 
FOR BOY FARMERS 


The United States Department of 
Agriculture, State Agricultural Col- 
leges, and other institutions, are organ- 
izing boys’ corn clubs for the purpose 
of encouraging the increased produc- 
tion of corn at a reasonable cost on 


small areas and of offering the coun- 
try’s coming farmers vocational guid- 
ance to master a complete corn-crop 
operation. As an incentive, local and 
district contests are held, and cham- 
pionship winners are privileged to life 
membership in the “All-Star Corn 
Club.” All boys who can show a record 
of 100 bu. per acre, at an average cost 
of not more than 20 cents, are also en- 
titled to this honor. The illustrations 
show members of a club in the parade 
held recently in connection with the 
National Corn Exposition at Columbia, 
S. C., and the trophy which an Indiana 
farmer won, at the same exposition, 
after 15 years of corn “breeding.” 
The boy on the float in the larger 
pictute is Jerry Moore of South Caro- 
lina, the champion corn grower of 
America, who raised 228 bu. of corn 
on one acre. 


CA woman living on the Virginia 
coast has written to the Secretary of 
the Navy complaining-that the target 
practice of the battleship fleet in Ches- 
apeake Bay is destructive to all poultry 
life in the egg stage. 
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AUSTRALIA’S EXTENSIVE 
WIRELESS SYSTEM 


A little more than $200,000 has been 
spent in providing Australia with a 
chain of wireless stations around its 
coast. 


The stations now transacting 


A Parade of Boys’ Corn Club Members and 
a Corn-Grower’s Championship Trophy 


public business are Melbourne, Syd- 


ney, Fremantle, Adelaide, Hobart, 
Brisbane, Thursday Island, and Port 
Moresby. The Federal Government 
recently voted $250,000 for the wireless 
stations. 


A TWO-THOUSAND-DOLLAR 
SHIRT 
Of all the checks received by the 
committee which is raising a fund 
of $750,000 for the erection of new 
Y. M. C. A. buildings in Rochester, 
N. Y., one of the most interesting was 


ROCHESTER, N.Y. | 

16? 2000 
THE ALLIANCE BANK 

Pry 2 he 6 


Check for $2,000 on the Bosom of a White Shirt 


a shirt presented by a laundry. Upon 
the bosom of the shirt was inscribed a 
check on the Alliance Bank for $2,000. 
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JUST BEFORE THE ALLIES 


ECHANICS 


ENTERED ADRIANOPLE: 


Bulgarians Ready for 
In These Charges the Dash 
To the Right is 


Gun Buried by 
the Heavy Snows 
A Sentry Buried 

Waist Deep 
in Snow, 

Keeping Watch 

over a Wide 
Expanse of White 


In the Infantry Trenches: The Officers were 
Behind the Main Trench, so That They could 


PHOTOGRAPHIC WIRELESS 
RECORDER 


An apparatus for recording by 


means of photography the messages re- 
ceived by wireless telegraphy has been 
perfected. The construction of the in- 
strument is such that the electrical 
waves are registered by the aid of a 


powerful ray of light and the vibration 
of a wire that is finer than a human 
hair. In this manner the wireless 
message is reproduced upon a strip of 
sensitized paper in somewhat the same 
manner as an’ ordinary telegram is 
printed on a long strip of paper by 
means of the printing telegraph instru- 
ment. 


WE 
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THE BESIEGERS ALMOST BURIED IN THE SNOW 


a Bayonet Charge: 
Displayed was Extraordinary. « 
Shown a Gun Pit 


The Amusing 
Side of the Severe 
Winter Weather. 
Snow Bears 
Made by the 
Bulgarian Soldiers 
While Kept 
Inactive 
before Adrianople 
by the 
Heavy Snows 


Provided with Pits, Connected by Trenches, 
Move without Disturbing the Fighting Line 


CRUDE OIL USED AS FUEL BY oil is simple. The fire box is about 1 

STEAM MOTOR TRUCKS ft. deep, built of fire brick, and the oil 

is atomized and forced into the box by 

One of the automobile concerns in a steam jet, the feed being by grav- 

New York builds a large motor truck ity to the nozzle. For starting up, 

which uses crude oil as fuel. The there is a door, of the usual fire-box 

engine is of the double-acting type, type, through which oily waste and 

with two cylinders, and is rated at 30 kindling wood, or other inflammable 
hp. The method of burning the crude _ material, is thrown in and lighted. 
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TRACK AUTOMOBILE FOR 
SECTION GANGS 


This track automobile and trailer is 
said to be a particularly practical com- 


SUMMER GARDEN UNDER A 
CITY TRESTLE 
Among the many and ingenious ar- 


chitectural feats accomplished by mem- 
bers of the “floating 


population” of Seattle 
is the construction of 
a summer garden un- 
der an elevated street 
of that city. As the 
street is supported by 
a wooden trestlework, 
the garden was built by 
connecting a row of pil- 
ing on each side of the 


structure by horizontal 


Track Automobile and Trailer, the Power Plant of Which Also Drives a girders of wood upon 


Generator Furnishing Power for the Operation of Tools 


bination for railroad section gangs. 
The power car is equipped with a 30- 
hp. engine, which not only propels the 
outfit at a speed of 25 miles an hour, 
but also drives a generator which fur- 
nishes electric power for the operation 
of screw-spike drivers and like tools. 
The trailer, which serves as a carrier 
for the men and the necessary supplies, 
has a platform 7 ft. long and about 5 
ft. wide. It is capable of carrying a 
load of 2,500 pounds. 


RECORDS IN AVIATION 
BROKEN 


Aviation records were broken both 
in America and in France on April 24. 
On that date one hydro-aeroplane as- 
cended to a height of 3,710 ft., a record 
that was exceeded later in the day 
when another machine climbed to a 
height of 4,450 ft. The previous record 
for hydro-aeroplanes was 3,500 ft. 


_ These flights were made with a view to 


testing a new 6-cyl. engine. On the 
same date a French airman set a new 
record. in -continuous cross-country 
flight by flying from Villacoublay, 
France, to Vittoria, Spain, a distance 
of about 513 miles. The flight was 
made in eight and one-half hours. 


(In the coal mines of the United States 
2,360 men were killed in 1912, the 
smallest fatality list since 1906. 


which the floor of the 
garden was laid.- The sides of the gar- 
den are of wooden latticework nailed 
to the four posts which represent the 
four corners of the summer house. 


FIRST AID FOR MOTORISTS 
AT SIGNPOSTS 


Several of the signposts in Port Sun- 
light, England, are first-aid-to-the-in- 
jured cabinets as well. They are placed 
at various points where serious acci- 
dents have occurred. Each cabinet 
contains a stretcher, blankets, ban- 
dages and splints, lint, wool and anti- 
septic gauze, various surgical instru- 
ments, sticking plaster, ointments, a 
water bottle, jug and basin and a first- 
aid chest which is easily carried short 
distances. 


f 


Combined Signpost and First - Aid-to- the - Injured 
Cabinet 
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PLAYING TENNIS AND GOLF 
BY NIGHT 


The Woodbury Country Club, at 
4 Woodbury, N. J., has a golf-putting 
course and four tennis courts illumi- 
nated by gas arcs. Four lamps illumi- 
nate the golf-putting green, which is 80 
‘ ft. long by 40 ft. wide, and contains 
nine holes, spaced at varying distances 
from each other. The gas illumination 
is said to give results more satisfactory 
than electric lights. 


@Deep pits in porous soil are utilized 
in France to absorb the excess of water 
in flooded rivers. 


Top: Playing Tennis at Night on the Four Illuminated Tennis Courts; Center: Appearance of 
the Golf- Putting Course and the Tennis Courts in the Daytime; Bottom: Practicing 
“Putting” on the Illuminated Green of the Woodbury, N. j.. Country Club 


FIXED PLAN FOR WINDSOR- 
CASTLE FURNISHINGS 


It is said that the housekeeper of 
Windsor Castle, the Berkshire resi- 
dence of the king and queen of Eng- 
land, has blueprints of each room 
showing the exact location of each 
article that enters into the furnishing. 
Not only the locations of the furniture, 
but those of toilet accessories on the 
dressing table, the pictures on the 
walls, rugs, mats, etc., are shown with 
the greatest care. The apparent pur- 
pose is to prevent any change, acci- 
dental or intentional, in the arrange- 
ment. 
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THE WORLD’S LARGEST WATER 
WHEEL 


‘This great water wheel, 70 ft. in di- 
ameter, said to be the largest in the 
world; is one of*four that draw water 


THE EFFECTIVENESS OF AN 
AIR WASHER 


Tests made by the engineer of the 
Northwest Grammar School in Phila- 
delphia show the effectiveness of the 
air washer recently in- 


stalled. Next to the 
school is a garage and 
salesroom, and the au- 
tomobile driveway 
leading to it passes 
within a few feet of the 
fresh-air intake. Be- 
fore the installation of 
the air washer the ven- 
tilating fan inhaled 
copious drafts of the ex- 
haust from the automo- 
biles and blew it into 
the schoolrooms. To 
prove to the health offi- 
cers that the air washer 
did wash, the engineer 
collected a sample of 


from the River Orontes for the biblical 
city of Hama, located some 120 miles 
north of Damascus. It is built of wood, 
with an iron axle, and it creaks inces- 
santly day and night. 


MOTOR TRUCK PULLS 
BOULDER TRAIN 


A motor truck was used on Sunset 
Mountain, N. C., for drawing wagon 
trains loaded with mountain boulders 
to the site of a new hotel on the lower 
slope of the mountain. The tongues 
of the wagons, which were of the or- 
dinary, two-horse type, were short- 
ened so that the wagons Gould be cou- 
pled closely enough for use as trailers. 


_ Courtesy London Graphic 
This Wooden Water Wheel is 70 Ft. in Diameter 


the dust and dirt from 
the fresh-air intake. He 
had no trouble scraping 
together enough to fill a gallon jar. 
Then he allowed the air washer to con- 
tinue its operation during the six hours 
of a school day, drained the water out 
of the deposit tank of the washer, and 
‘filled a bucket with a conglomeration of 
dirt, carbon, oil, gasoline, and water 
from the bottom of the tank. 


AN INGENIOUS STARTER 
FOR AIRSHIP MOTORS 


The six-cylinder motor of one of the 
new German dirigibles is fitted with a 
motor-starting device which is said to 
have worked perfectly in the trials of 


483 


Wagon Train of Mountain Boulders 
Drawn by Motor Truck 


As many as 15 wagons were brought 
down in a train. 
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the air-cruiser. 
lever all the valves of the motor are 
raised at the same time and the same 
lever action operates a rotary valve 
which closes the exhaust exit from the 
muffler and opens a conduit leading to 


By means of a single 


a vacuum pump. A few pumping 
strokes send a rich explosive mixture 
from the two carburetors to the cylin- 
ders, the valves are closed again and 
the exhaust opened, and the motor is 
then started by actuating a magneto- 
booster. 


A FAMOUS SOUTHERN 
STEAMBOAT BELL 


One of the interesting historical ob- 
jects in Macon, Ga., is this old bell, 
which was used on one of the first 
steamboats plying between Macon and 


An Old Steamboat - Bell 
Relic of Macon, Ga. 
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which is propelled by large, spoon- 
shaped paddles. Travel downstream is 


of Bowl- Shaped 
Basket Boats, Used 
on the Tigris River 
at Bagdad 


Darien on the Ocmulgee River. 
mounted on a small grass plot in front 
of the Commercial National Bank. 


THE BASKET BOATS 
OF BAGDAD 
When the Tigris River rises in its 


annual flood at Bagdad, necessitating 
the withdrawal and anchoring of the 


pontoon bridge to the sides of the river, . 


all passenger traffic between the two 
halves of the famous old city are pad- 
dled across in these odd, bowl-shaped 
basket boats, which are called “goo- 
fas.” They are woven of reeds, and the 
outside coated with bitumen. As many 
as 10 persons may ride in each goofa, 


It is 


swift and pleasant, but upstream travel 
requires towing from the bank, a rope 
of twisted date fiber being used. Such 
boats were used in _ transporting 
Turkish troops to the front in the 
Balkan war. 


STRAW-ROPE BRAIDING 
MACHINE 


In Japan, where there is a demand 
for cheap cordage, the making of rope 
from straw is an ancient industry. The 
introduction of modern machinery in 
this industry has just begun, and a 
straw-rope braiding machine, capable 
of making 20 kinds of rope, is shown 
in the illustration. This machine is so 


Japanese Rope - Braidin 
Machine 


with Youthful Operator 


simple in operation, it is claimed, that 
it can be used by a child. 
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INGENIOUS MERRY-GO-ROUND 
FOR CHILDREN 
A children’s merry-go-round ope- 


rated on the same principle as the lever- 
operated toy auto cart,which J was so 
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LIGHTING COAST BUOYS BY 
WIRELESS 


By means of an accurately tuned 
wireless receiver at each lamp, a Ger- 
man scientist says it is quite possible 
to light the buoys along 
a coast by means of the 


wireless. The receiver 
he uses is sensitive to 
only one wave pitch. 
The lamps are provided 
with antennae. The 
detectors may be 
thermoelectric, _ma g- 
netic, or otherwise, and 
actuate a relay in such 
manner that sufficient 
current passes to turn 


popular with the small boy until the 
“pushmobile” came into existence, is 
now being manufactured. The ma- 
chine has four seats and is made so light 
that one child, operating the lever, can 
easily cause the device to revolve. In 
the illustration, two children are seen 
operating the lever. All moving parts 
are on ball bearings. 


DROPPING CONCRETE ONE 
THOUSAND FEET 


In providing a concrete lining for the 
double shaft of the Kingdom mine at 
Globe, Ariz., concrete was successfully 
dropped into forms 1,000 ft. below the 
mixer. The lining was applied in suc- 
cessive rings of from 150 to 220 ft. in 
height, beginning at the top. The 
forms, in 12-in. sections, were placed 
along the sides, ends, and across the 
center of the shaft. The concrete was 
chuted through a 4-in. pipe, discharg- 
ing into an ordinary steel bucket sus- 
pended from the finished portion of the 
lining above. A short steel chute, ex- 
tending from the side of the bucket, 
delivered the concrete directly into the 
forms. 


C Naval arsenals are being built under- 
ground in England because of danger 
from aerial craft. 


A Children’s Merry -Go- Round Operated by One or Two of the Riders 


the gas on or off, the 
lighting being produced 
by a spark. Each lamp is provided 
with two dry cells to supply the 
current. 


AUTOMOBILE FOR CARRYING 
AEROPLANES 


An automobile designed for carrying 
military aeroplanes is the latest devel- 
opment in German military equipment, 
and is expected to add greatly to the 
efficiency of the aviation service in time 
of war. In the illustration an aeroplane 
is shown loaded on a car ready for 


Photo by 


Paul Thompson 


Aeroplane Loaded on Automobile Ready for 
Transportation 


transportation, one wing of the ma- 
chine being turned toward the observer. 
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This Electric Ironing Machine Handles 200 Sheets an Hour 


LARGE, MOTOR-DRIVEN 
IRONING MACHINE 


One of the largest ironing machines 
in use, driven by electricity, is shown 
in the accompanying illustration. The 
services of five girls are required in 
feeding the work into the machine and 
in removing the ironed pieces, which 
are mostly sheets. There are six rolls, 
each being 110 in. long. With experi- 
enced girls, sheets can be run through 
at the rate of 200 an hour. A 5-hp., 
adjustable-speed motor operates the 
machine. 


OXYACETYLENE FLAME FOR 
BOILER CLEANING 


One of the latest uses of the oxy- 
acetylene flame is the cleaning of scale 
from boilers. The application of this 
flame to the scale detaches it quickly 
from the plate, owing either to expan- 
sion or to the generation of steam be- 
tween the scale and the plate. Ata 
recent demonstration on an old boiler, 
the scale fell away after the flame had 
been applied for a few seconds, and 
without injury to the plate. With the 
flame, parts inaccessible to the chip- 
ping hammer were easily cleaned. 


CHURCH SPIRE TO BE SET UP 
AS MONUMENT 
The historic Zion Reformed Church, 


at York, Pa., in which George Wash- 
ington once worshiped while president, 


is to be torn 
down, but its + 
spire, which is 


said to be one of 
the best exam- 
ples of colonial 
architecture ex- 
isting today, is to 
be preserved as 
amonument, 
erected upon a 
suitable base in 
the public 
square. Robert 
Livingston, one 
of the signers of 
the Declaration 
of Independence, 
was one of the 
early members 
of this church. 
Just how the 
spire will be 
mounted has not 
yet been deter- 
mined. One idea is to erect it on a 
brick tower, so as to maintain it at its 
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present height. Another proposition 
is to place it in the square with no 
more foundation than is necessary to 
support it safely. 


SORTING BOX FOR RURAL 
MAIL CARRIERS 


An ingenious mail-sorting and carry- 
ing box for rural mail carriers has made 
its appearance. 
After starting 
out on his route 
the mail carrier 
erects the box 
before’ him in his 
wagon and sorts 
the mail. In its 
extended _posi- 
tion, the box 
stands about 2 
ft. high, and just 
fits over his 
knees, the bot- 
tom forming a 
rest for his feet. 
The lid of the box contains a pocket 
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for letters, and also a receptacle for 
papers. 

After sorting the mail, the carrier 
closes the lid, pushes the box back into 
the frame, the whole fitting snugly in 
the front of the vehicle. When closed, 
the dimensions of the outfit are 8 in. by 
14 in. by 20 in. A handle permits it 
to be carried, suitcase fashion, to and 
from the post office. A folding recep- 
tacle for incoming mail is attached to 
the outside. 


HOUSEBOAT HAS HYDRO- 
AEROPLANE HANGAR 


The summer home of W. Irvine 
Twombly, of New York, president of 
the Aeronautical Society, is one of the 
largest and most palatial houseboats in 
existence. The most interesting fea- 
ture on the craft is a hangar for 
Mr. Twombly’s hydro-aeroplane. The 
houseboat has 60 rooms, a gymnasium, 
bowling alley, ballroom, and a roof 
garden. 


A new motor-driven vacuum street- 
cleaning machine was recently demon- 
strated in London. 
first covered with abed of mud. 
The machine then 
passed over it, leaving 


The pavement was 


VACUUM ROAD-CLEANING MACHINE 


scrubbed. The feature of the machine 
is a large cylindrical brush, of 52-in. 
diameter, made up of 20 tufts 

of brushes. It revolves in 

the opposite direction to 


Demonstrating the Practicability of a Vacuum 
Street Cleaner on a Muddy London Street 


Photo by Topical 
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the wheels of the car, at a speed of 120 
revolutions per minute. The sweep- 
ings are carried around by the brushes 
and thrown through an opening into a 
receiver containing boxes which can be 
easily removed and emptied. The re- 
volving brush has a circumferential 
speed of 1,634 ft. per minute, which re- 
sults in a centrifugal force that com- 
presses the refuse thrown into the con- 
tainer. The speed of the revolving 
brush sets up a suction which draws all 
dust into the machine. 


OLD SAWS USED AS CURFEW 
BELL 


Two old circular saws, originally 
used in a shingle mill, now serve as the 
curfew bell in 
Orting, Wash. 
When the saws 
are struck by an 
iron bar, the 
sound can be 
heard all through 
the community. 
Sometimes, if 
there is anything 
special “doing,” 
the boys decide 
that “curfew 
shall not ring to- 
night,” and then 
steal the saws to 
make sure of it. 


OLD STATUARY RESTORED IN 
ARTIFICIAL STONE 


The restoration of the statuary on 
the royal palace of Stuttgart, Germany, 
which had been in place for many 
years, and had disintegrated badly from 
the effect of the weather, has been 
made entirely in concrete or artificial 
stone, and it is believed that this ma- 
terial will greatly outlast the best class 
of natural stone. The old sandstone 
figures were removed from the build- 
ing, one by one, and shipped to the 
factory. Missing and damaged parts 
were modeled partly in cement and 
partly in plaster and then put in place. 
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Artificial- Stone Figure for the Royal Palace of 
Stuttgart, and Sandstone Original 
Which It Replaces 
Plaster and glue forms were made and 
used in casting the new artificial-stone 
statues. On being removed from the 
forms the new figures needed only 
slight finishing touches to make them 
perfect reproductions of the originals. 


ALL-METAL BALER FOR 
WASTE PAPER 


This powerful little waste-paper 
baler, which makes a bale measuring 
17 by 20 by 33 in., is of all-steel con- 
struction, and is consequently fire- 
proof, The mechanical construction is 
extremely simple. After the press has 


Two Views of a Powerful, Fireproof Paper Baler ~ 
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been filled with paper, the pressing 
board is forced downward by turning 
the handwheel, then more paper is put 
in and the lever is brought into play in 
ovder to obtain heavier pressure. It is 
claimed that a pressure of 10 tons can 
be exerted by means of this 4-ft. lever. 


POWER 
OF INDIAN’S 
BOW 
This Illustration of a 


Flint Arrow Piercing the Rib 
of a Deer is an Indication 


of the Dynamic Force behind 
the Indian’s Crude Weapons 


AUTOMOBILES ONE TO EACH 
ONE HUNDRED PERSONS 


A tabulation of the number of motor 
vehicles in use in the United States in 
1912, not including motorcycles, gives 
a total of one million, or practically 
an average of one to each 100 of popu- 
lation. In 1911 the average was one to 
each 180 of population. These figures 
are based on actual registration in all 
states except nine, where, on account 
of the absence of registration laws, it 
was necessary to estimate the number 
. of motor vehicles. 
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TRAINING ARMY SWORDSMEN 


Now that the United States Army 
has adopted a new sword, developed on 
lines approved by expert fencers, a 
course in swordsmanship is to be 
established at Fort Riley to train in- 
structors who will eventually be sta- 
tioned at the different army posts to 
train the officers. Expert swordsmen 
are developed at West Point, but they 
have had little opportunity to keep up 
their work in the army. 


SINKING GAS WELLS THROUGH 
COAL WORKINGS 


The casing of oil or gas wells in such 
a way as to prevent the leakage of gas 
into abandoned coal mines through 
which they may be sunk is often a seri- 
ous problem, and is particularly diffi- 
cult in the case of abandoned and inac- 
cessible workings. A novel and appar- 
ently effective method used in passing 
through inaccessible workings is shown 
in the illustration. After the drill has 
entered the excavated space, wet con- 
crete is poured in from the top, and a 
conical heap with its apex at the top 
of the open space is formed. This is 
spread out at the top and compacted 
by means of a conical bit, more con- 
crete is poured in, and the process is 
repeated until a solid body of concrete 
of the proper size is in place. After the 
concrete has set, a hole is drilled 
through it in the usual way and the 
sinking of the well is continued. 


Method of “Casing” Oil or Gas Well 
Sunk through Coal Mine 


Fag 
“te = 
al 
| 
\\ 
1 
| 
| | 
| 
f 
i 
| 


POPULAR MECHANICS 


DENATURED ALCOHOL AS A 
CARBON REMOVER 


That denatured alcohol is an efficient 
decarbonizer for automobile engines, 
without injuriously affecting the sur- 
faces of the metals with 
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MOTOR-DRIVEN TRAIN FOR 
ROADLESS GROUND 
The principal feature of this motor- 
driven train for hauling heavy loads 
across certain sections of Australia that 


which it comes in con- 
tact, has been shown by 
recent extensive experi- 
ments by Joseph A. 
Anglada, chairman of 
the Metropolitan Sec- 
tion of Automobile En- 
gineers. The best re- 
sults are obtained when 
the combustion space 
of a hot engine is en- 
tirely filled with de- 
natured alcohol and 
permitted to soak for a 
period of not less than 
six hours. The alcohol 
is also effective when 


the engine is cold, pro- 
vided that it is in con- 
tact with the carbon- 
covered surface. After a sufficient time 
has been allowed for soaking, the alco- 
hol is removed by using an oil gun. 
Then the motor is run with the com- 
pression cock of each cylinder open, 
and the loosened carbon is blown out. 


PRIVATE CARS EQUIPPED 
WITH TELEPHONES 


The private or “business” cars of 
the officials of the Erie Railroad have 
been equipped with intercommunicat- 
ing telephone systems similar in ef- 
fect to those usedein factories and busi- 
ness offices. The president’s car, for 
instance, has six phones, connecting 
the staterooms, observation room, 
stenographer’s desk, and the kitchen. 
A conversation may be carried on be- 
tween any two of the phones, and or- 
ders transmitted, without any person 
leaving his place. 


GThe term “hydrovol” is being used 
in Europe to designate any type of 
flying boat. 


Motor-Driven Road Train Used in Australia 


have no substantial roads, consists in 
the front and rear rail-laying wheels 
which enable the vehicle to traverse 
long -stretches of deep sand and soft 
soil without becoming stalled. The 
wheels of the engine, as may be seen, 
are provided with a series of planks 
which are automatically laid down and 
taken up when the vehicle is in motion. 
The train was constructed to carry a 
load of 35 tons and weighs 68 tons 
complete, of which the engine accounts 
for 25 tons. 


FLEXIBLE COUPLINGS FOR 
MACHINERY 


A flexible coupling, made in sizes 
suitable for shafts from 14 in. up to the 
largest now in tse, is used with steam 
and gas engines, water and steam tur- 
bines, printing presses, rolling machin- 
ery, motors, pumps, blowers, and the 
like. Special types are manufactured 


for automobiles and motorboats. It 
consists of an ordinary flange coupling 
connected by flexible instead of rigid 
The flexible pins are made of 


bolts. 
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tempered-steel leaves, held at each end 
by a keeper which prevents their get- 
ting loose or lost. The keepers are 


Flexible All-Metal Coupling for Machinery Shafts 


slotted at each end to engage spring 
rings, which also fit in a groove in the 
coupling flanges. The rings hold the 
leaves in a radial position for driving, 
} and also hold the keepers stationary in 
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the coupling flanges. 


All the leaves, 
except the two short ones at each end, 


are slotted. These short leaves are 
held stationary, making all movement 
come on the tempered-steel leaves. The 
slots allow the coupling to adapt itself 
to any misalinement. 


WIRELESS TELEPHONY IN 
GERMAN MINES 


A novel system of wireless telephony 
which provides efficient communica- 
tion between the shaft head and sta- 
tions in the mine within more than one 
mile of the bottom of the shaft is in 
successful operation in a German mine. 
High-pressure, high-frequency second- 
ary currents are supplied to cables, 
pipes and rails in the mine, and the 
electromagnetic radiations from these 
conductors are sufficient to operate 
local rectiving circuits. 


CA new process of finishing furniture 
and art objects uses solutions of cellu- 
loid applied by spraying. This process 
is said to be particularly suited to the 
finishing of hand-carved wood, plaster, 
metal, furniture, etc., where care is 
needed in applying, lest the detail of 
the ornament be lost. 


REVOLVING SEESAW 


A combined seesaw and merry-go- 
round is now seen in a num- 
ber of municipal play- 
grounds. The machine, 
which is built of steel tub- 

ing with malleable-iron 

castings, has a revolving 
as well as an up-and-down 


FOR PLAYGROUNDS 


motion, which latter is enlivened by 
the action of coil springs. The appara- 
tus weighs 90 lb., and measures 11 ft. 
8 in. in length. Handles are fitted to 
the bar in front of the two seats, and 
rotary motion is #btained 
by the action of the feet 
on the ground. 


New 
for Menteivai aygrounds 
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PRIEST FLIES TO SCENE 
OF BATTLE 


A French priest serving with the 
army in Morocco is said to be the first 
clergyman to travel by aeroplane to 
minister to a dying man. He was 
busy in one of the army hospitals 
when an airman appeared and asked 
him to go with him in 
the aeroplane to give 
the sacrament to an 
officer who had been 
fatally shot by the 
enemy. The priest 
acquiesced without a 
moment’s _hesitation 
and descended into the 
camp, where the offi- 
cer made _ confession 
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BRASS CANNON AS AUTO 
DECORATION 


A 3-ft. brass cannon is the exceed- 
ingly warlike trimming 
of an automobile used 
by Gen. Harrison Grey 


and received commun- 
ion, dying a few minutes later. 


CART FOR TRANSFERRING 
BRICK 


A handy cart for transferring brick 
from the side piles to the bricksetter 
in paving work, is shown in the illus- 
tration. The brick are loaded with 


The Brick are Loaded with Hand Tongs 
and Deposited Mechanically 
hand tongs. The load is deposited by 
pulling a lever which forces the cart 
back from the brick and leaves them 
piled in place, without danger of chip- 
ping or breaking. 


Brass Cannon as Ornament on Car of Los Angeles Man 


Otis, of Los Angeles. This highly 
polished piece of artillery is mounted 
on the hood of the car and projects 
slightly beyond it, giving an effective 
and artistic finish to the appearance 
of the machine. Although it is not 
loaded and is not designed for service, 
it may add to the terror of the pedes- 
trian, who is almost sure to jump aside 
when he sees the muzzle of a gun 
threatening him as he stands in the 
path of the swiftly approaching car. 
In addition to this military trimming 
on the front of his car, the owner has 
attached a square brass case to the 
rear, which might be taken for an am- 
munition chest, as it is massive and 
stout and bears the word “MARS” 
engraved upon its surface in large 
letters. 


NEW TANK STEAMER HAS 
15,000-TON CAPACITY 


The largest oil-tank steamer yet 
built, one of a fleet of 10 steel vessels 
for a Mexican company, was launched 
at Wallsend-on-Tyne, England, in 
February. It is fitted with quadruple- 
expansion engines and the boilers are 
oil-fired. A speed of 11 knots (12.65 
miles per hour) is promised. The 
cargo of oil will be carried in 12 holds, 
divided by longitudinal oil-tight bulk- 
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heads into 24 compartments. The 
equipment will include a steam-heat- 
‘ing system to make the heavier oil 


The Launching of a 15,000- Ton Tank Steamer 


products more liquid for pump-dis- 
charging purposes. The capacity is 
15,000 tons or 100,000 bbl. of oil. 


INCREASING USEFULNESS OF 
ALUNDUM 


Alundum, which is an artificial oxide 
of aluminum and is commonly known 
as an abrasive similar to carborundum, 
is finding new and important applica- 
tions. On account of its low coefficient 
of expansion and its endurance under 
rapid heating and cooling it is being 
used successfully for electric-furnace 
linings, while it is found to be a val- 
uable filter material because of its 
porosity. 


THE ARKANSAS NATIONAL 
FOREST “FIRE HOUSES” 


This unusual “fire-engine” house is 
one of several in the Arkansas National 
Forest. The double-tank equipment 
suspended under the roof is known as 
the “horse-pack” outfit, invented by 
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Daniel W. Adams, forest examiner. 
With the sounding of the alarm, the 
well-trained horse takes his position, 
the tanks are dropped onto his back 
and strapped in place, and the forest 
ranger starts off with his four-legged 
“fire engine.” ‘The tanks contain ele- 
ments similar to those used in ordinary 
hand fire extinguishers. These ele- 
ments are all carried separately, and 
are mixed, when used, by means of 
an ingeniously constructed nozzle to 
which a hose from each tank is at- 
tached. 

The fire houses are located at central 
points in the fire zone, and the move- 
ments of the fire-pack apparatus are 
directed from the fire lookout towers 
located on strategic elevations. The 
fire towers are equipped with the new 
range finders, by means of which a fire 
can be located very accurately. Once 


This Curious “ Fire-Engine ” House is to the 
Arkansas National Forest What the Large 
Fire Station is to a Big City 


located, the exact position of the fire is 
telephoned or heliographed to the near- 
est fire houses. 
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PERFUMED JEWELRY LATEST 
PARISIAN FAD 


The perfuming of jewelry and other 
ornaments is one of the newest Pari- 
sian fads, the perfume being applied as 
a paste made from concentrated es- 
sences with an adhesive base of trag- 
acanth. The fad offers a suggestion to 
druggists for the making of fragrant 
pastes that may be used for other 
articles of feminine wear, with indi- 
vidual odors supplied to suit the cus- 
tomer’s fancy. 


RAILROAD CARS LOST IN 
QUICKSAND 


Seven steel cars loaded with coal 
sank out of sight while standing on a 
siding that had been laid over quick- 
sand at Glenwood, N. J., and it is a 
question whether it will be possible to 
raise them. Soundings of the bed of 
quicksand find no bottom at a depth of 
60 feet. 


DOUBLE-ENDED AUTO PLOW 
IS USED IN ITALY 


An Italian implement maker has 
patented a double-headed auto plow 
which is designed for use in either di- 
rection, one set of plow blades being 
used at a time, according to the direc- 
tion of forward motion. A 16-hp. four- 
cycle engine’ is supported by three 


An . 
Italian 
Motor - 
Propelled 
Plow with 
Double 
Sets of 
Blades 


wheels, two of which are equipped with 
individual steering gears. The ma- 
chine requires two operators. 


119 
CONCRETE GUARD WALLS FOR 
SHADE TREES 


During the opening up of several 
new residential tracts in Glendale, Cal., 


Concrete Guard Walls Protect Trees Located in 
Centers of Streets 


it was found that a number of trees 
stood in the strips of land laid out for 
streets. The community values highly 
the beauty of its trees, and rather than 
cut down any of them, the city officials 


decided to erect a circular concrete 
guard wall around each tree situated 
in a street. 
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SHIPPING ORE FOR MILES BY AERIAL CABLES 


Ore is transported from a mine in 
northern Spain, located seven miles in- 


without auxiliary power. 
enters 


Bridge work 
into the construction of the 
transfer station where the 


contents of the buckets 
are dumped into a chute 
which is directed into the 
hold of a vessel. A similar 
service, with a capacity 
of 44 tons an hour, has 
been installed in northern 
Chile, where the mine is 
located almost five miles 
inland. 


Vessels with Ore 
levated Transfer 
Stations 


Loadin 
from 


land, to the seacoast, 
by means of an ae- 
rial cableway. This 
mine is at such an 
altitude that the 
force accumulated 
by the descending 
loaded buckets is 
sufficient to carry 
the empty ones back 


STEEL BALLS FOR FLUID OF 
HYDRAULIC PRESS 


A novel method of pressing sheet 
metal was recently described in a 
French technical magazine, the prin- 
ciple being the 
substitution of 
small steel balls 
for the fluid of a 
hydraulic press. 
When placed 
under pressure, 
these balls, rang- 
ing in 


from in. 

in., 
this pressure in 
all directions, 
just as a fluid 
does. Theoreti- 


cally, the smaller the balls the better 
the work, but naturally there is a prac- 
tical limit. To avoid friction and wear, 


the lubrication of the balls must be 
carefully attended to. There is no dan- 
ger of leakage with such a process, 
which has been used successfully in 
producing metal forms with relief pat- 
terns. The sketch shows how the balls 
are used. 


AMUNDSEN MAY TAKE “FRAM” 
THROUGH PANAMA CANAL 


Captain Amundsen recently  re- 
quested the Secretary of War to grant 
him permission to take his ship 
“Fram” through the Panama Canal 
when he starts for the antarctic regions 
from the west coast of South America 
next winter. Secretary Garrison asked 
Colonel Goethals whether it would be 
possible to grant the request, and the 
chief engineer of the Panama Canal 
reiterated the hope that it would be 
possible to pass a ship through before 
the end of this year. 


| 


Parade Float Representing a Locomotive 


An easily constructed and very at- 
tractive decoration for an automobile 
in a parade is a locomotive. The frame- 
work, which can be covered in various 
ways, is built up of thin strips of wood, 
nailed to curved pieces to shape the 
boiler part and supported principally 
on the running board of the automo- 
bile. The sand box, steam dome, head- 
light and smokestack can be shaped 
of heavy cardboard and fastened to 
the frame on top, whereupon they are 
colored or decorated as desired. The 
bell should be the real article, which 
will add realism to the feature. The 
tender is connected on the rear with a 
short drawbar of wood, the framework 
being box-shaped and supported on 
two cart wheels. 

The wheels of the locomotive and 
tender should be raised slightly above 
the surface and, if desired, they can be 
made to revolve by connecting them 
by a rope drive to the rear wheels of 
the automobile. 

The framework is covered with light 
material, such as cheesecloth, and then 
any floral decorations may be attached 


by having the persons in the rear seat 
of the automobile dressed in the garb of 
an engineer and a fireman, and by their 
taking such a position that their heads 
and shoulders are out of the cab win- 
dow. The driver of the automobile 
can observe the road ahead through 
an opening left in the slats at the 
smaller end of the boiler over the fire 
box. The front end provides air circu- 
lation for the automobile radiator. 


Destroying Moles 


An excellent way to exterminate 
moles is as follows: Procure a small 
can of calcium carbide, which can be 
purchased from an automobile or bicy- 
cle dealer, open the hole where the 
mole has been digging and place some 
of the carbide in it. Pour 2 or 3 gal. 
of water into the hole and close up the 
opening. In about 15 or 20 minutes 
open the hole and immediately ignite 
the gas formed. Be careful in lighting 
the gas. A gas lighter or a match 
placed in the end of a long stick should 
be used. The gas will burn for a few 


The Framework is Built Up in the Shape of a Locomotive Which Covers the Automobile and Furnishes 
the Groundwork for Any Decoration, Which may be Plain or Profusely Covered with Flowers 


as desired. The groundwork can be 
covered with ferns and the working 
parts with flowers. The attractiveness 
of the float can be greatly enhanced 


seconds and then it will back-fire in 
the hole. There will be no more trou- 
ble from the mole.—Contributed by 
W. H. Whitmer, Portland, O. 


POPULAR MECHANICS 121 


122 


To Keep a Large Flag Close 
to the Pole 


a loss to know how to attach their 
large flag to the pole so tHat it would 
hang close and 


not bag. I sub- 
mitted a _ plan 
which was ac- 
cepted, and its 
results were en- 
tirely satisfac- 
tory. The plan is 
as follows: 

A puiley, A, 


was attached to 
the pole about 
lc 1 ft. below’ the 
copper ball on 
the top, and a 
second pulley, B, 
attached about 
12 ft. 8 in. below 
: the first pulley, 
or a few inches 
more than the 
width of the flag. The third pulley, C, 
was placed about 5 ft. from the ground, 
and at one side of this pulley a large 
staple, D, was driven into the pole. 
The pulleys used were the iron-block 
type,,and they were fastened to the 
pole with lag screws. 
After the pulleys were in place a 
piece of ;s-in. wire rope was run 
through the pulley B and the bottom 
pulley C, and the ends tied to an iron 
ring, 114 in. in diameter, to form a con- 
tinuous rope line around the two 
pulleys. Another piece of rope was 
procured, long enough to reach from 
the staple D up to and through the 
pulley A at the top and down to the 
pulley B, where the end was fastened 
to the ring of the first rope. The lower 
end of the rope at the staple was made 
up into a ring so that it could be fas- 
tened with a padlock. 
To lower or raise the flag, an extra 
piece of marline rope is attached to the 
ring after it is unlocked, which allows 
the wire rope to be pulled down and 
the flag attached to the long line above 
the ring where the two lines are fas- 


The school board of our city was at ~ 
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tened. The fastenings for the flag con- 
sist of small snaps attached to the long 
line between the upper pulleys about 
1 ft. apart, and small rings are sewed 
on the flag to correspond with the 
snaps.—Contributed by R. E. Rhines, 
Centralia, Wash. 


Removing a Small Piece of Steel from 
the Eye 


While working at an emery wheel a 
small particle of steel was thrown into 
my eye and a fellow workman removed 
it quickly and without pain in the fol- 
lowing manner: 

He felt along the lapel and front of 
his coat for a protruding horsehair of 
the inner lining used as a stiffener. 
When found he drew it out and formed 
it into a loop by folding it double. The 
eyelid was turned back with the end of 
a lead pencil, and after the speck of 
steel was located, it was removéd by 
drawing the loop in the hair over the 
eye. > 

The horsehair remover has been used 
by this man in many instances and has 
never been found to injure the most 
sensitive eye—Contributed by Hugh 
Wrigley, Philadelphia, Pa.- 


Repairing a Broken Gunstock 


li the gun is provided with project- 
ing tangs on the top and bottom and 
these are broken with the stock, braze 
the parts together and provide a piece 
of steel, cut as shown at A and then 
bent to fit in between the tang irons 


Repairs on a Broken Gunstock That will Make the 
Parts-Rigid and cannot be Seen 


and anchored to them with screws. 
The wood must be removed so that this 
added piece will fit snugly in place. A 
hole B is then bored to receive a long 
screw or bolt, after which the U-shaped 
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piece of steel is drilled and threaded 
to admit the threads of the screw. 

If the stock is of the old style with- 
out a grip, the screw can be run in as 
shown by the dotted lines. This kind 
of a repair not only makes the parts 
rigid, but the joint cannot be readily 
seen.—Contributed by Edward Ander- 
son, Deadwood, S. D. 


Aeroplane Angle Indicator 


The indicator is used on an aeroplane 
to designate when the machine is 
climbing or descending, and to show 
the amount of angle. A glance at the 
bubble will tell the airman if he is 
getting into a dangerous position. 

The instrument is made as follows: 
A piece of glass tubing, about 4 in. 
in diameter and about 6 in. long, is 
bent to the arc of a circle the radius of 
which is about 6 in. The tube is then 


The Bubble Tube is Similar to That of a Level and 
a Degree Scale is Placed Behind It 


filled with water or some colored 
liquid, allowing sufficient air to remain 
inside for a small bubble that acts as 
a pointer. A cork is sealed in each 
end by covering it with sealing wax. 
A graduated scale is placed behind the 
tube. 

Make another similar instrument, 
but bend the tube to a quadrant, and 
the greatest angle read will be 45 deg. 
This instrument is placed at right 
angles to the first so that the lateral 
angle, or “bank,” can be determined.— 
Contributed by H. W. Hahn, Chicago. 


Preserving Cut Flowers 


The fragrance and freshness of a 
bouquet can be retained for many days 
if the following plan is observed: Ar- 
range the stems loosely in a glass of 
water, place the glass upon a flat, shal- 
low dish and fill the dish around the 
glass nearly full of water, then invert a 


large glass bowl or fruit jar over the 
flowers, fitting it evenly upon the dish. 
The water will rise inside and outside, 


The Moisture Rising from the Water will Preserve 
the Flowers Within for a Long Time 


thus forming an air-tight receptacle 
for the contents. The moisture con- 
tinually produced inside of the bowl 
envelops the flowers in a _ mistlike 
atmosphere, which prolongs the life 
and color to a surprising length of time. 
—Contributed by Renice Radcliffe, 
Laurel, Md. 


Key Bars 


With two key bars of the shape 
shown in the illustration the work of 
fitting and removing keys from fly- 
wheels, driving gears, etc., becomes an 
easy task. The bars may be used for 
either large or small keys and are both 
made of tool steel, 5 in. thick, 114 in. 


Key Bars for Removing Keys in Shafts Carrying 
Tlywheels, Gears and Pulleys 


wide and 21% ft. long. These are forged 
into the shape shown and tempered. 
—Contributed by George Jager, 
Woodside, L. I. 
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Bathtub under the Floor 


For the house of limited space, or for 
the summer camp, a bathtub placed un- 
der the floor is very convenient. The 


The Bathtub is Out of Sight under the Floor When 
Not in Use 


ordinary plumbing is carried out with 
all attachments beneath the floor, and 
a trap door covers the tub when not 
in use. 

The rim of the tub should be placed 
close against the under side of the 
flooring boards, and it is best to fit 
boards closely around the curves on 
the ends.—Contributed by Manley K. 
Haskins, Syracuse, N. Y. 


A Contractor’s Sand Car 


With a sand car, made as shown in 
the sketch, a much more even layer of 
sand can be applied on the surface of a 
sidewalk than by throwing it on with a 
pail in the ordinary manner. The box 
of the car is built up in the usual way, 
with the exception of the bottom, which 
consists of two pieces placed on a slant 
toward the center, where a space of 
about \% in. is provided for the sand to 
pass out. This slot is covered with a 


The Send cus will Apply an Even Coat of Sand on 
he Surface of a Cement Sidewalk 


slide operated by a handle. The thick- 
ness of the sand layer may be con- 
trolled by the width of the slot and the 
speed of the cart——Contributed by 
Edwin F. Jones, Waterbury, Conn. 
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Oxidizing German Silver 


German silver does not oxidize with 
the usual immersion dips, such as liver 
of sulphur, says the Metal Industry. 
It is customary to copperplate the Ger- 
man silver for a short time, then oxi- 
dize in a cold solution, consisting of 
1 gal. of water, 1 oz. of liver of sulphur, 
and ; oz. of ammonia. 

This will produce a black tone. If 
the finish is to show more of a gun- 
metal tone, the oxidized surface should 
be scratch-brushed after the articles 
have been washed and dried out. 


Soldering-Iron Cover for Coal-Fire 
Heating 


A soldering iron would be used a 
great deal more than it is for repairing 
articles in the home, if there were an 
easy way to heat it. The ordinary fire 
is not clean enough for heating the 
copper, but it can be used if a covering 
is made to hold.the copper point while 
The Cover When Placed 
on a Soldering Iron 
fsa Protects It for 


Heating ina 
Coal Fire 


it is heating. Such a covering can be 
made of sheet metal which is shaped 
and bent to be riveted together at the 
side and end. A handle is attached at 
the open end. A soldering iron heated 
in this device will do as good work as 
if heated in a gas flame.—Contributed 
by’ Luther Turner, Beardstown, 


Holder for Round Stock While 
Grinding 


A useful tool for holding round stock 
by hand while grinding on a water 
stone can be easily made by cutting a 
V-notch in the end of a suitable piece 
of metal. Revolving the stock with 
one hand and pressing it against the 
wheel with the V-shaped tool results 
in a better job and is a safer way than 
the usual.—Contributed by Felix He- 
berlein, Detroit, Mich. 
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Paving and Pavements 
By GEORGE LITTELL 


PART II 


Stone Curbing 


The curbing stone is shipped in a 
rough state and varies in length from 
4 to 8 ft., with an average of about 6 ft. 
The stones are unloaded from the cars 
and taken to the place where they are 
to be used and put in piles. The curb 
cutters furnish their own tools and do 
the work for a contract price by the 
lineal foot. The corner pieces, or the 
pieces to form an arc of a circle at the 
intersection of streets or driveways, 
are cut from a wood pattern, which is 
first cut out on a 10-ft. radius—the one 
in general use. One side, the top and 
the ends are dressed, the bottom and 
the back being left in the rough. The 
measuring and marking of each stone 
is done before it is taken to the setting 
place so that the stonecutters are 
credited with the amount of work they 
have done. 

Sidewalk Grade 


After the grade has been finished 
and the curbing set, the ground back 
of the curb must be graded. This is 
called the sidewalk grade and is men- 
tioned in the contracts as that strip of 
land between the curb and the street 
or property line, as in Fig. 9. Plank 
walks must be raised or lowered, and 
all broken planks replaced, to meet the 
new grade, but the contractor does not 
have to touch the concrete walks; 
simply grading from the outside edge 
of the walk to the curb. 


66’ STREET 
18’ TO LOT LINE 
PAVE- 
ment 3 
Fic.9 


The Sidewalk Grade is That Part of the Street from 
the Sidewalk to the Curbing 


After the grading is finished and the 
curbing all set the subgrade must be 
rolled with a roller, weighing not less 


than 10 tons, before the concrete can 
be placed. It should ever be remem- 
bered that the concrete will even up 
the grade, but it should also be borne 


—250’ 30’. 250" + 40° 
4 
xxund a MIXER 
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Fis.10 


Location of the Materials and the Mixer on the Street 
Ready to Lay the Concrete Base 


in mind that concrete costs money. In 
other words, concrete may be depended 
upon to even up the grade when nec- 
essary, but it should not be used for 
filling in holes, and the like, unless it 
be a soft spot upon which the con- 
tractor wishes to take no chances of 
failure. In a case of this kind the top 
is usually dug off and the excavation 
filled with from 9 to 24 in. of concrete, 
as the nature of the soft spot may 
demand. 
Placing the Concrete 


There are several devices for the 
mixing and placing of concrete, from 
the hand method to the big steam mix- 
ers with a 20-ft. boom and a running 
bucket by which the concrete is 
dropped right into position and the 
graders simply have to pull over the 
top of the load and level it off. 

The hand method of using large steel 
mixing boards is well known and famil- 
iar to everyone, but it is too slow for 
present-day work. 

It does not make any difference what 
means or method is used in mixing the 
concrete, the proportions of the mix- 
ture must be the same, The regular 
mixture is 1:7, although the quantities 
are left to the judgment of the con- 
tractor. A 1:7 mixture is composed 
of 1 part of cement, a standard grade 
of Portland being the only kind 
allowed, and 7 parts of clean gravel 
with plenty of clean, sharp sand to fill 
up the voids. If such a gravel is not 
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procurable, the mixture may be speci- 
fied as a 1:2:5. This mixture is prac- 
tically the same as the former, but 
means that 1 part of cement, 2 parts 


QUARTER — QUARTER 


Fig 


Locating the Stakes That Designate the Crown of 
the Finished Surface on the Pavement 


of clean, sharp sand, and 5 parts of 
gravel must be used. As this mixture 
is intended for pavement bases only, 
no one should use such a mixture for 
building work without consulting an 
authority on the purpose for which it 
is to be used. 

The method of dumping the gravel 
or crushed stone is shown in Fig. 10, 
and for a 30-ft. pavement the loads 
should just ride each other with a 30 
or 40-ft. interval about every 250 ft. 
This is to allow for a gain of the ma- 
chine over the stone. 

An organization of about 60 men will 
be necessary to make the best possible 
time with one of the big mixers, aside 
from the mixing crew. The men are 
placed about as follows: Five men 
are placed back of the machine to 
spread the concrete, two men to drive 
grade stakes, one man to empty the 
bucket, one man to empty the cement 
into the hopper, two men to wheel ce- 
ment into the hopper, 15 men to wheel 
gravel or crushed stone to the hopper, 
and 30 men to fill the wheelbarrows. 
A man is stationed at A, Fig. 10, to 


—-- 


a) 


Fig.i2 
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Stick Used by the Gutter Graders and the Tamper 
Used for Packing the Concrete 


assist anyone whose wheelbarrow may 
have run off the track and to supervise 
the laying of the planks when the mixer 
is moved to a new location. One assist- 
ant foreman is stationed at B, to see 
that the men are working, and two men 
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are stationed, one on each side of the 
hopper, to assist the men dumping the 
material into the hopper. 

In grading the concrete, the stakes 
are driven in as follows: Using Fig, 
11 as an illustration, a line is first 
stretched tightly from curb to curb, the 
centers and quarters of the line being 
marked by a knot or some similar ar- 
rangement. Using a 5-in. crown for 
example, the taut line must graze the 
crown of the finished pavement; there- 
fore, with a brick pavement, 4 in. must 
be allowed for the brick and 1 in. for 
the sand cushion, or 5 in. for both, the 
amount necessary to drive the stakes 
below the line. As the pavement at 
the curb is 5 in. lower than the crown, 
the quarter stakes are driven 1% of 5 or 
2% in. below the line. Expansion 


Fic.14 


The Guides with the Lute or Screen on Top of Them 
for Filling in the Sand 


joints must be left across the pave- 
ment at least every 100 ft., and prefer- 
ably every 75 ft. A stick, cut as shown 
in Fig. 12, is used by the gutter grad- 
ers and is run along the top of the curb 
to keep the concrete down its full 10 
in. After the concrete has set for about 
one-half hour it is tamped with large 
wood tampers, as shown in Fig. 13. 
The concrete is then left to set 7 days 
before the sand or other material is 
hauled over it in wagons. During this 
time it should be sprinkled over at 
least twice each day in warm weather, 
to prevent cracks due to the heat. 
Hardening or setting is also assisted 
by the use of water. 
Sand Cushion 

As the cushion is required to be only 
1 in. in thickness, care must be exer- 
cised to see that all stones and lumps 
are removed; even at the cost of screen- 
ing all the material used for the 
cushion. 


PULLING Vi 
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It now becomes necessary to have 
six timbers, 16 ft. long and 4 in. square, 
and one lute, or screen. The timbers 
are to be used as guides for the lute, 
which gives the sand the rounded sur- 
face that is required in the finished 
pavement. 

The sand is first spread over the con- 
crete, the guides are placed in position, 
as in Fig. 14, and the lute pulled along, 
one man keeping enough sand ahead 
of it so that no depressions are left. 
The center guide should just touch a 
line stretched taut from curb to curb, 
while the gutter guide should be about 
334 in. below the top of the curb. De- 


tails of the lute are shown in Fig. 15, 
It may be well to know that the sand 
used for the cushion must be perfectly 
dry when placed. If it is damp, the 


CURB Lure OR SCREEN 


GUIDE 


Fis.i5 
The Lute Dorms the Crown to the Sand as It is 


rawn over the Guides 
pressure of the brick: being dropped 
into place will pack it down so that it 
will be next to impossible for the roller 
to even up the pavement when com- 
pleted, and a rough finished job will 
be the result. 


(To be continued) 


A Flush-Tank Float 


Finding the copper float in the flush 
tank of a soil basin broken and not 
desiring to call in a plumber, I repaired 
it by using a large burned-out incan- 
descent electric globe as a substitute 
float. The brass ferrule on the globe 
was soldered to the end of the rod and 
then it was thoroughly coated with 


A Float for a Flush Tank Made from a Discarded 
Incandescent Electric Globe 


enamel to prevent moisture entering 
the cement on the base.—Contributed 
by W. A. Jaquythe, Richmond, Cal. 


Waterproofing Canvas 


A good way to waterproof canvas 
cloth is by the following method: The 
canvas should be washed and soaped 
well with any cheap soap, using water 
to which has been added about 4 oz. of 
baking soda for each gallon. This soap 
solution should fill the cloth com- 
pletely ; then, before washing the cloth, 
it is put to soak in a solution of alum, 
10 parts; copper sulphate, 1 part; 
water, 100 parts, to which about 10 


parts of a 10-per cent solution of acetic 
acid is added. These materials can be 
purchased at any drug store. After 
the cloth is soaked in this solution it 
should be rinsed well and dried. This 
not only makes the canvas waterproof, 
but it tends to preserve the cloth. The 
above treatment may be applied to old 
as well as new tents.—Contributed by 
Loren Ward, Des Moines, Iowa. 


A Tap Wrench 


The parts are each shaped from %4- 
in, cold-rolled square, about 6 in. long, 
the handles being turned round for 
about 4 in. of their length. The square 
part of both pieces are clamped to- 
gether and holes drilled and tapped for 
14-in. bolts. The holes should be accu- 
rately drilled so that, when the pieces 


Adjustable Parts for a Tap Wrench to Form a 
Double or Single Handle 
are turned as shown in the lower part 
of the sketch, they will form a single- 
handle wrench.—Contributed by E. H. 
Wolever, Norristown, Pa. 
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Keeping Food in Hot Weather without 
a Refrigerator 
Many dwelling houses are located 


where ice is not easily obtained, but 
in its absence food can be kept in al- 


The Shelves of the Elevator When It is Raised to 
the Top Coincide with Those in the Pantry 
most as good a condition in a cave or 
cellar, although the inconvenience of 
these prevents their use in all instances. 
I have for several years used an ele- 
vator, placed in one corner of my pan- 
try, which when lowered enters a 
cement-lined hole in the earth beneath 
the house. The hole is 6 ft. square and 
10 ft. deep. The cement walls are 
built up to fit closely to the floor so 
that no vermin can enter. 

The elevator is constructed with suf- 
ficient shelving to care for all of the 
perishable food for the family. The 
framework is counterbalanced with 
weights, as shown, so that it is easily 
drawn up or lowered into the hole. 

If it is possible to secure ice during 
the winter, the hole should be of suf- 
ficient size to store enough to last 
through the hot weather and leave a 
space for the elevator. If this is done, 
a temperature of 40 deg. can be main- 
tained. In doing this, provision must 
.be made to cover the opening in 
the floor tightly where the elevator 
passes through.—Contributed by Leslie 
Wells, Alfred, N. Y. 


Gluing Abrasive Sheets on Grinder 
Disks 


Trouble is often experienced in glu- 
ing sandpaper and emery cloth on the 
disk of a grinder so it will stick until it 
wears out. The following method will 
give good results in making the abra- 
sive disk adhere to the entire surface of 
the metal disk. Apply a thin coat of 
common hot glue or liquid glass on 
both the emery cloth and the disk. Lay 
two layers of cotton batting, or some 
other soft and yielding material, on a 
perfectly flat surface. Place the disk 
on this with the abrasive side of the 
cloth or paper facing the padding ma- 
terial, and lay some heavy weights on 
the disk to give the necessary pressure, 
50 Ib. usually being sufficient. The 
padding will give a uniform pressure 
and make the contact perfect over the 
entire surface—Contributed by A. C. 
Morrison, Minneapolis, Minn. 


Parallel and Series Battery 
Connections 


In order to get the greatest possible 
efficiency from dry or wet cells they 
should be connected up either in par- 
allel or in series according to the work 
which they are to do. By parallel con- 
nection is meant the arrangement of 
two or more cells as shown in Fig. 1 
of the sketch. All the zincs are con- 
nected in one line and all the carbons 
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Batteries Connected as Shown in Fig. 1 Produce a 
Large Amperage, and as in Fig. 2,a Large Voltage 


in another. Series connection is the 
arrangement of two or more cells as 
shown at Fig. 2. The connections are 
made from carbon to zinc, carbon to 
zinc, and so on. 
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Parallel connection should be used 
where the external resistance is small 
in comparison with the internal resist- 
ance of a single cell. The current thus 
furnished will not be greater than that 
of a single cell, but just equal to that 
of one cell. Series connection, on the 
other hand, should be used where the 
external resistance is large in compari- 
son with the internal resistance of a 
single cell, and the current thus fur- 
nished will be N times that of a single 
cell, if N represents the number of cells 
in the series ——Contributed by Olaf E. 
Tronnes, Evanston, IIl. 


A Broken-Tap Extractor 


A broken tap that is tightly wedged 
in the metal cannot be easily removed 
and sometimes even a hammer and 
chisel will not start it from the hole. 
The device illustrated can be depended 
upon to remove the most stubborn 
broken tap. The device is made of a 
selected piece of steel, in which a hole 
is bored centrally equal in diameter to 
the size of the tap at the base of the 
cutters, The outside diameter is the 


The Prongs g > Tool are Slipped into the Flutes 
the Tap for Removing It 


same as that of the drill size for the 
hole being tapped. The hollow part of 
the tool is then slotted to make four 
prongs that will slip into the flutes of 
the tap. When a tap is broken and a 
part of it remains in the hole the prongs 
of the tool are slipped into the flutes 
and the part removed by turning it.— 
Contributed by Lawrence Annette, 
Port Huron, Mich. 


Springs to Prevent Base Chair from 
Tipping 

Having a base chair to repair and 
finding the regular spring too weak to 
hold it from tipping, I used a pair of 
supplementary springs made of coils 
taken from an old wire mattress. The 
ends of each coil were bent into such 
shape as to receive a screw, and one 


spring applied to the front part of each 
rocker and the base as shown. Any 
strength may be secured af changing 
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Supplementary Springs Applied 
to a Base Rocking Chair to = 
Keep It from Tipping ki — 

|= 


the location of the spring from the cen- 
ter to the front part of the rocker. 
After these springs had been attached 
a person could sit on the back of the 
chair without fear of its tipping over. 
—Contributed by J. W. Wyllie, Port 
Arthur, Can. 


Parallel-Rule Attachment for a 
Drawing Board 


A parallel rule may be attached to 
an ordinary drawing board with the 
use of a straightedge, four grooved 
pulleys and some flexible wire cord. 
The pulleys are attached flat on the 
under side of the board, one at each 
corner, and the cord run around them 
as shown. The ends of the straight- 


The Straightedge Takes the Place of the T - ppynane 


and can be Moved over the Board to Make 
Parallel Lines 


edge are clamped to the cord that runs 
along the ends of the board.—Contrib- 
uted by Leonard Den Bleyker, Pater- 
son, N. J. 
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Self-Cleaning Cuspidor 


A self-cleaning cuspidor, suitable for 
the shop or for public places, can be 
made with the usual flaring se 
; flushing pipe being attache 
YY at the bottom 
y Z connected to a soil pipe in 
4 VA the building. The flaring 
AYA part is constructed of heavy 

4, copper, 10 in. in diameter at 
the top and tapering to 2 in. 


Y 


The Top of the Cuspidor is Placed Level with the 
Floor or Above It as Desired 

at the bottom. A 2-in. brass nipple is 
soldered over the lower end, which in 
turn is soldered to a 2-in. trap that is 
vented in the usual manner. 

If the flushing pipe enters the top at 
an angle, the water will have a whirl- 
pool motion which will thoroughly 
clean the cuspidor and trap. Where 
the cuspidor is in constant use, a small 
stream of water is allowed to flow all 
the time.—Contributed by George M. 
Crowley, Jr., Newark, N. J. 


Removing Automobile-Engine Valves 


Various devices for removing the 
valves from motors for grinding or re- 
pairing are being sold and all of them 


Application of the Lever on the Valve Spring 
to Compress It When Removing Key 


make provision for controlling the 
spring, so that the key can be removed. 


POPULAR MECHANICS 


The owner of a car that very rarely 
needs such a device, can make an outfit 
that will do the same work at slight 
cost. The outfit, as it is used on the 
familiar T-head motor, is shown in the 
sketch, the cylinder head being in cross 
section. A piece of steel, A, about 14 
by 34 in., is procured and bent into a 
U-shape with parallel sides about 5% in. 
apart, the whole being 7 or 8 in. long. 
Two short blocks of wood, B and C, 
which may be pieces of a broom han- 
dle, complete the outfit. 

Remove the cap over the valve, in- 
sert the block C and then put the cap 
back loosely by hand. This holds the 
valve down, and when the piece B is 
set up on the crank case and the lever 
A applied the spring can be compressed 
at will and the key removed. In re- 
placing valves the same process is re- 
peated and the key inserted. It may 
be necessary to shape the end of B to 
suit the motor. 


Concrete Garbage Furnace 


A suburbanite solved the problem of 
garbage disposal by making a furnace 
of concrete. The only requirements 
for its construction were some second- 


A Concrete Burner for the Disposal of Garbage 
That will Not be Affected by the Weather 


hand grates and an old furnace door, 
cement, sand, gravel, and cheap lumber 
for the forms. A length of terra-cotta 
tile set in the cement roof at the op- 
posite end from the door constitutes 
the chimney. The ashes accumulate 
so slowly that their removal requires 
little attention. 


@White lead makes a good lubricant 
for heavy worm gears. 
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To Fill Pores in Stone 


Stone and brick are porous, so much 
so that they are not suitable as liquid 
containers, and if used outdoors, they 
take up water which freezes, causing 
small bits to crack and fall off. It is 
often desirable to fill these pores, and 
this may be done with a solution of 
paraffin and naphtha. This solution is 
readily soaked up, and the naphtha 
evaporates, leaving the pores filled 
with the paraffin. 

If the rock or brick is treated with 
soft soap and then washed with alum, 
an insoluble compound. is formed, 
which also acts as a good filler. A 
solution of sodium silicate, or water 
glass, applied to sandstone and allowed 
to dry, then followed with a wash of 
calcium chloride, forms another insol- 
uble protecting surface-—Contributed 
by Harry N. Holmes, Richmond, Ind. 


A Portable Boat Landing 


For those using power boats on 
rivers and tidewater bays, a corre- 
spondent of Power Boating describes 
a practical landing which is easily ad- 
justed so that it may be adapted to 
any desired height. 

The water end of the landing is sup- 
ported on a roller, which consists of 
a wire-cable drum. The timbers are 
2 by 4-in. material, the stringers being 
18 ft. long and the longest upright 2 
ft. between the lower support and the 
platform. The platform is 21% ft. wide. 
The landing can be rolled back and 
forth on the shore as the water rises 
A Portable and Adjustable Landing for Motorboats 
to be Used in Rivers and Tidewater +7 Where 


the Rising and Receding Waters Make 
ifficult to Have a Permanent Dock 


Breaking Up a Thick Concrete Floor 


Some improvements being made in 
a factory necessitated the removal of 
a concrete floor 1 ft. thick. The work 


could not be accomplished with picks 
and wedges, so a piece of metal was 
cast, about 2 ft. in diameter and 14 ft. 
long, which weighed about 1 ton and 
was used as a hammer to break up the 
cement. 

A very ingenious release grip was 
made to use in connection with the 
overhead traveling crane for lifting the 
weight, which was carried to a height 
of from 35 to 50 ft. before it was 
dropped. The illustration clearly shows 
the construction of the clamp and how 
it is tripped when the weight is at the 
proper height.—Contributed by J. C. 
Moore, Wilkinsburg, Pa. 


Fastening Hose on Pipe 


A hose can be easily fastened to a 
pipe, if the latter has a sharp thread cut 
and is of a size that will fit tightly in 


and falls. The taper or slanting plat- 
form makes it possible to have some 
part of it on a level with the deck of 
the boat making a landing. 


the hose. The hose is then bound with 
wire so as to press the rubber into the 
threads.—Contributed by W. K. Hook, 
Florence, S. C. 
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A Camper’s Sleeping Outfit 


A piece of canvas, unbleached mus- 
lin, a blanket, or any other piece of 
goods, and 75 ft. of strong sash cord 
are all the materials necessary. 


No 


A Hammock Bed Placed between Two Supports, 
and a Covering, Shaped Like a Tent 
sewing is required and the outfit can 
be erected in a few minutes. It is 

light and can be carried anywhere. 

Select two trees, or two poles, and 
tie the end of the rope to one of these; 
then run the rope around the other 
three times, draw it taut and run the 
end back to the first support and fasten 
it. Thus two parallel cords at any 
desired height will be formed between 
the two supports. 

Spread out the cloth on the ground 
under the two ropes so that the side 
of the material to form the inner part 
of the hammock is uppermost. Lift 
one side of the goods and place the 
edge over one of the cords far enough 
to overlap about one-third the entire 
length of the material. Lift the oppo- 
site side and turn its edge over in a 


A Quickly Constructed Stretcher, the Only Articles 

Two Sticks and 
a eet, or Blanket 
like manner and both edges will over- 
lap in the center, as shown in the 
sketch which also illustrates the way 
to make up a stretcher quickly. The 
weight of the body on the edges causes 
friction enough to prevent the cloth 
trom slipping. 
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Two sticks of wood are placed be- 
tween the parallel ropes at the ends 
of the cloth to hold them apart as in 
a hammock. Place a pillow at one end 
and enter, being careful not to dis- 
turb the overlapped edges of the cloth. 

After hanging the hammock bed 
stretch another rope between the sup- 
ports, about 2 ft. above the parallel 
lines. A sheet of canvas or waterproof 
material is thrown over this rope and 
the hanging edges are weighted or 
staked to the ground, lines of cord 
first being attached to the corners. 
One of the illustrations shows the fin- 
ished bed and cover.—Contributed by 
V. W. Killick, Los Angeles, Cal. 


Turning Elliptic Spokes on a Metal 
Lathe 


The sketch shows an attachment 
that may be constructed and fitted to 
any small lathe for turning a spoke 
elliptical at one end and round at the 
other, the change from one to the other 
shape being gradual on the full length. 


A 
— 


A Lathe Attachment Which Automatically Controls 
the Feed of the Cutter for Turning Elliptic Spokes 


The ring A is an elliptical cam, the dif- 
ference of the diameters being equal to 
the difference of the diameters of the 
elliptical end of the spoke. An arm, B, 
has a roller, C, which is held against 
the cam by a strong spring D. The 
shaft E is attached to the lever B at 
one end, while the other is supported 
by the upright piece F, ending in the 
ball and socket joint. Two rollers, G, 
G, are attached to the cross slide on 
each side of the shaft E, to work the 
feed of the cutting tool as the spoke 
turns. 

When the carriage is at the left end 
of the shaft E, practically all of the 
motion of the roller C is transmitted 
to the tool, while at the other end of 
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its travel the tool will have no motion 
and the finished spoke will be round.— 
Contributed by W. C. Dixon, Blacks- 
burg, Va. 


Glass Towel Rack 


Materials discarded from an engine 
room as useless furnished the parts for 
making a good towel rack. A steam- 
gauge glass that was broken off too 
short to be used on the boiler was hung 
in two brass bracket clips, cut as shown 
at A and bent to hold the gauge glass 


A Glass Towel Rack Made of Discarded Parts from 
an Engine Room 


after they were fastened with screws 
to the wall. The illustration clearly 
shows the manner of construction.— 
Contributed by Frederick M. Perros, 
Mansfield, Mass. 


Drawknife Guard 


To protect the edge of a drawknife 
from being nicked against other tools 
in a chest, or to prevent accidents, 
make a guard from a piece of springy 
wood to fit closely between the han- 
dies, as shown in the sketch. The ends 
of the guard are cut concave, as shown 
at A, so as not to slip off the handles. 
The wood, when sprung in place in 


Wood Guard Sprung Between the Handles Makes 
the Tool Safe to Handle and Protects the Edge 
front of the edge, protects it, and 
makes the tool safe to handle when not 
in use.—Contributed by W. A. Henry, 

Galesburg, Ill. 


@A large peach basket makes a good 
protection for growing vegetables. 


Increasing the Efficiency of a Blower 


The blower of a cupola was not large 
enough to keep 
the blast at the 
right pressure 
and _ increased 
speed would not 
give the required 
results. The dif- 
ficulty was over- 
come by ad- 
ding small 
pieces of sheet 
metal to the fan in the space between 
the housing and the blades. An in- 
creased pressure sufficient for the fur- 
nace was obtained, 


Removing Obstruction in a Pipe 


Many times a steam or water pipe 
becomes so blocked with iron scale or 
other loose material, that it is almost 
impossible to clear it with the steady 
pressure from a force pump, and in 
some instances long stretches of pipe 
must be taken down to reach the ob- 
struction, The illustration shows a 
method of loosening up the scale and 


The Pipe Line as It is Arranged 
to Use a Tapered Wood Plug 
for Loosening Up the. 
Obstruction 


washing it out without very much 
work, The valve A—or valves, as the 
case may be—is left open, and if there 
is an angle in the line, a brace is placed 
against the elbow B, parallel with the 
piece D; whereupon the line is discon- 
nected at some joint and a long and 
slightly tapered plug, C, fitted into the 
pipe. Allow sufficient water to run 
in and fill the pipe between the obstruc- 
tion and the plug. A sharp blow of a 
heavy hammer loosens up the sediment 
and scales so that it can be washed 
away.—Contributed by James E. 
Noble, Toronto, Can, 
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Holding Drawings Flat in Drawers 


A very effective way to hold blue- 
prints or pencil drawings in cabinet 
drawers, so as to keep them from being 


The Drawings are Kept Flat in the Drawer by the 
Tape Which Does Not Interfere with the Filing 
damaged, is to use heavy tape, diag- 
onally attached to the upper part of the 
drawer sides. In the corners at the 
back part the tape is attached with a 
nail driven in across the corner, as 
shown. The other end of the tape has 
a ring which is slipped over a screw- 
hook turned into the diagonally oppo- 
site corner. The tape will hold the 
corners of the drawing down flat and 
prevent them from catching in the cab- 
inet when the drawer is pulled out.— 
Contributed by Edward Sieja, Chicago. 


Kerosene Carburetor for a Gasoline 
Engine 
The carburetor illustrated can be 


fitted to almost any gasoline engine 
with the result that at least three- 


KEROSENE- “WATER 


A Carburetor for Using Gasoline Alone or a 
Combination of Gasoline and Kerosene 

fourths of the fuel used will be kero- 

sene. It consists of ordinary pipe and 

fittings. 

The engine exhaust pipe is attached 

at A and this connection should be as 
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close to the cylinder as possible. The 
exhaust passes through the pipe and 
out at B. The carburetor is made over 
the center pipe so that there will be a 
space of % or % in. between them. 
The inlets for the gasoline and kero- 
sene are shown in the sketch. The 
adjustment can only be determined by 
experience. 

After the engine is run on gasoline 
until the exhaust pipe gets hot, the 
gasoline is gradually turned off and at 
the same time, the kerosene turned on 
until a mixture is obtained which 
causes the engine to miss occasionally. 
Then the valves are left set and a very 
small amount of water turned on. 

A saving of the more expensive fuel 
will result if the carburetor is properly 
installed and adjusted—Contributed 
by L. C. Price, Jr., Lexington, Ky. 


Cutting Left-Hand Screws 


When left-hand screws are desired 
and only a right-hand screw plate is 
available, the left-hand plate shaped as 
follows will produce the 
threads very satisfac- 
torily: A screw is first 
cut with the right-hand 
die and a tap made from 
it by cutting away the 
threads on two opposite sides of the 
metal as shown in the sketch. The tap 
should be tempered and a hole of the 
same diameter as the body drilled in a 
piece of steel of the proper size. The 
tap is then placed in the hole and 
turned to the left, while applying con- 
siderable pressure. The tap should be 
turned slowly and the pressure applied 
steadily in order to insure a clean cut. 
If necessary the plate thus made can 
be shaped and slotted, after which it 
should be tempered. The screws cut 
by this plate will not be quite perfect 
but will do in an emergency.—Con- 
tributed by J. H. Bebee, Rochester, 
New York. 


@Calcimine should be stored in a dry 
place, as moisture ruins the glue in the 
mixture. 
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Practical Telephony 
By HAROLD HINTON 
PART IV—Wireless Telephony 


The progress of the telephone from 
its beginning up to the present time 
has been outlined in the previous chap- 
ters and now we come to the lat- 
est development: wireless telephony. 
What improvements in this system a 
year will bring forth can only be left 
to the imagination, but one thing is 
certain and that is that the develop- 
ment of the telephone will continue 
and that, in another 10 or 15 years, we 
shall see not only a vast improvement 
in the methods but cheaper cost of 
construction and consequently lower 
rates. 

While there are a number of wire- 
less systems which are making good, 
to a greater or less degree, the prin- 
cipal ones are the DeForest and the 
Fessenden. The DeForest system 
is an adaptation of Elihu Thompson’s 
method of producing continuous oscil- 
lations, but to which he has added a 
great number of important improve- 
ments. Professor Fessenden, on the 
other hand, has devoted more time and 
study to this subject than, probably, 


RECEIVING STATION 


GROUND 


The DeForest system is rapidly com- 
ing to the front for commercial pur- 
poses, and for that reason it will be 
described. The complete receiving and 
sending equipments are shown in Fig. 
20, in which A represents a storage 
battery; B, a dry battery; C, the au- 
dion, or detector; D, filament; E, 
wing; F, grid; G, condensers; H, re- 
ceiver, and J, aerial or antenna in the 
receiving station. In the sending sta- 
tion K represents the generator or 
dynamo; L, the choke coils; G, the 
condenser; M, the arc; N, the hot-wire 
meter; O, switch; P, transmitter, and 
J, aerial or anfenna. These pieces of 
apparatus operate as follows: 

The current from the generator K 
flows through the choke coils L, which 
are placed in the circuit to prevent the 
alternations from backing in on the 
line circuit and also to eliminate 
undesirable noise; the alternations, 
caused by the peculiar conditions under 
which the are burns (the highly rare- 
fied gases in the bulb being separated 
into very minute particles called “ions” 


Fig.20 


The Layout of the Sending and Receiving Station of the DeForest System of Wirelesss Telephony, 
Which Seems to be the Best Apparatus for Sending Messages of Speech without a Wire 


any other man in the world and there- 
fore has developed a system, all his 
own, with which he has been able to 
hold conversations over a distance of 
100 miles. 


by the incandescent filament) reach a 
frequency of about 100,000 per second. 
The alternations charge the condensers 
and these are discharged through the 
induction coil which induces a similar 
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current of exceptionally large potential 
in the secondary winding of the coil. 
This current flows through the aerial 
to the ground through the hot-wire 
meter (ammeter) and the transmitter. 
On account of the high number 
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The Arrangement of the Circuit in the Sending 
Station of the Fessenden System 


of alternations, the current flowing 
through the aerial and ground is noise- 
less and cannot be heard in the re- 
ceiver of the receiving station. If, 
however, a current of 10,000 to 75,000 
alternations per second were used, the 
noise would be very audible at the first 
figure mentioned and would decrease 
as the number of alternations increased 
until at 75,000 alternations the line 
would be almost clear. To insure 
clearness under varying conditions 
and at all times, however, 100,000 al- 
ternations must be used. 

The range of the present DeForest 
wireless system is about 80 miles, but 
more powerful apparatus is rapidly 
being built so that the inventor really 
believes that in a short time he will be 
able to talk over a distance of 3,000 
miles, or across the continent. 

The Fessenden arrangement of the 
apparatus is shown in Fig. 21. The 
field A of a special dynamo is incited 
by the battery B. The armature C of 
the dynamo produces a sine-wave al- 
ternating current with a frequency of 
60,000 cycles per second at a voltage 
of 60, and 4 kilowatt at 10,000 revolu- 
tions per minute, and the current 
passes through the inductance D and 
one winding, E, of an air-core trans- 
former, inducing a constant electro- 
motive force in the winding F. The 
windings are arranged so that the num- 
ber of turns of either of them may be 
varied to suit different conditions. A 
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variable inductance, G, is connected in 
series with the winding F, and is ad- 
justed to time the circuit KHFGJ with 
CDE. The aerial is shown by J, and 
H is a variable-resistance telephone 
transmitter which varies the strength 
of the current produced in the circuit 
KHFGJ and of the electromagnetic 
waves which are emitted in accordance 
with the sounds spoken into the trans- 
mitter H. 

The receiving circuit is shown in 
Fig. 22, in which A represents the 
aerial wires; B, an adjustable resist- 
ance; C, a winding of an air-core 
transformer; D, an adjustable con- 
denser; E, a fixed condenser; F, an 
electrolytic detector; G, a battery; H, 
a potential meter, and J, a telephone 
repeating coil. 

It is a well-known fact that speech 
over the wireless telephone even in its 
present condition is as distinct as over 
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The Circuit in the Receiving Station of the Fessenden 
ystem of Wireless Telephony 


a short open-wire line and more dis- 
tinct than over cables. There is a total 
absence of outside noises and the 
sounds are not distorted with the in- 
creased distance, as is the case in wire 
lines. 

(To be continued) 


Nonrusting Soldering Flux 


Dissolve small pieces of zinc in 
hydrochloric acid in the usual manner 
and, after it has been allowed to stand 
for some time, remove the undissolved 
zinc, and filter. Mix with one-third 
its. volume of chemically pure am- 
monia and dilute as necessary for the 
work. 
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Removing a Hanging Telephone Pole 


While out on a repair trip on a tele- 
phone line we were detailed to remove 
a certain pole that was almost rotted 
in two about 2 ft. above the ground 
and was kept in a hanging position 
with four wires as the only means of 
support. As we did not dare to climb 
the pole, some one suggested breaking 
the insulators by shooting them off 
with a gun. A rifle was procured and 
the insulators shot to pieces which al- 
lowed the pole to fall—Contributed by 
Herbert L. Spencer, Whitney Point, 
New York. 


Sharpening a Scraper Iron 


It is almost impossible to sharpen a 
scraper iron with a file so that it will 
cut properly. The 
best way is to file it | 
and rub the surface 
on a stone, then turn 
the edge over a lit- A 
tle, as shown at A, » 
on a smooth piece of 
iron. An iron sharp- 
ened in this manner 
will take hold and cut smoothly, and 
leave a surface that can be easily fin- 
ished with sandpaper.—Contributed by 
G. H. Clemons, Storm Lake, Iowa. 


An Emergency Chuck for Engravers 


If it is desired to do some engraving 
on a signet ring and no engraver’s 
chuck is at hand, 
the ring can be 
held in a_ grip 
made of a cork 
fitting in a large- 
neck bottle. <A 
notch is cut in 
the top of the 
cork to receive 
the ring tightly 
after which it is pressed into the bottle 
neck. Because of its slight taper, the 
cork will grip the ring tightly when it 
is pushed in, and will not mar the 
metal.—Contributed by C. F. Grone- 
mann, Elgin, Ill. 
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Laying Out Pipe-Flange Gaskets 


It is often a difficult matter to lay 
out and mark rubber gaskets correctly 
for pipe flanges when they are in place, 
as the parts are 
hard to separate. 

A very good 


method for 

marking a_per- 

fect gasket is 

shown in_ the 

illustration. It is 

only necessary SHEET 
to spring the 


flanges apart far 

enough to allow a thin piece of sheet 
metal to be inserted behind the gas- 
ket. The gasket can be firmly pressed 
against one of the flanges where it can 
be marked for the outside diameter as 
well as the holes for the bolts. 


An Improved Milk Strainer 


The dirt and sediment in milk will 
fall into the sieve of a milk strainer 
and some of it is forced through with 
the milk. A _ milk 
strainer can be im- 
proved so that the 
dirt will not get into 
the sieve and clog it, 
or be forced through 
with the milk. Re- 
move the rim and 
sieve from an ordinary strainer and at- 
tach a solid bottom the same size as the 
rim with sides about 2% in. deep. 
Holes are cut in the side with their 
lower edges *4 in. above the solid bot- 
tom and these are covered with the 
strainer sieve. The dirt and froth will 
be caught in the bottom, and the milk 
will run out freely through the strainer 
holes.—Contributed by A. P. Benson, 
Stewartville, Minn. 


€ To fill fine cracks in mahogany mix 
dry venetian red in gum arabic muci- 
lage, forming a putty, which is forced 
into the cracks. The same method is 
used for other woods, the color being 
substituted to suit the color of the 
wood. 


A Sack Chute 


Many times it is desired to lower 
filled sacks from one floor to another 
in a mill, and a correspondent of Amer- 
- ican Miller 
solved the prob- 
lem in an effi- 
cient and easy 
manner. A post 
in the mill provided 
a support for the 
chute which was 
constructed 
spirally around it. 
Several 12-in. iron 
shelf brackets were 
procured, 12 for 
each complete circle 
of the post, and a 
N piece of wood at- 
s) tached to the upper 
arm of each, to make 
a base for receiving 
the nails for fastening the bottom 
boards in place. The brackets were 
fastened to the post, being spaced 
one-eighth of the circumference of the 
post apart, and each 8 in. below that 
next above, beginning at the top. 
This gave the proper pitch for a post 
12 in. in diameter. 
The bottom was made up of strips 
3% in. wide. The strips were soaked 
in water until each could be bent in 
place and fastened. Beginning from 
the outside, one was nailed to the 
other until the space was filled. The 
side rail can be made of thin strips 
or a piece of sheet iron. 


To Prevent a Cow from Kicking 


A very simple and efficient remedy 
for a cow that has a habit of kicking 
the milk pail over is to tie a %4-in. rope 
tightly around the cow’s body just in 
front of the hips. When the cow tries 
to lift her foot the swelling of the mus- 
cles causes the rope to tighten, produc- 
ing such discomfort that she soon stops 
trying to kick. A few applications of 
the rope are generally sufficient to 
break any cow of kicking.—Contrib- 
uted by T. Todd, Jr., Clayton, II. 
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Cutting Threads for a Wood Screw 


Where it is desired to turn a wood 
screw into a piece of wood that is lia- 
ble to split, it is best to make a cutter 
that will cut into the wood and make 
threads the same as those on the screw. 
A cutter can be made from one of the 
screws to be used in the board. Select 
a screw having a full thread and cut 
a notch in opposite sides in the man- 
ner of making a top. When this screw 
is turned into the wood, the threads 
will cut out the wood instead of push- 
ing it to one side, consequently, when 
the cutter screw is removed, another 
screw may be turned into the threads 
without fear of splitting the wood. 


Substitute for Thumb Tacks 


The clip or holder consists of a metal 
plate—preferably of brass—screwed to 
the corner of a drawing board or table, 
which is cut away in such a manner 
that the surface of the board is flush 
with that of the clip. This is illustrated 
in the sectional sketch. The clip, 
when thus attached to the board, pro- 
vides sufficient space under its thinner 
portion to admit the heaviest drawing 
paper. Underneath the clip is a metal 
socket with a circular, tapered metal 
plug. The upper surface of this plug 
is flush with that of the socket, when 


S 


SECTION ON 

LINE A-A 
The Clamping Device Takes the Place of Thumb 
Tacks and does Not Interfere with the Drawing 


Instruments 


the paper is inserted beneath the clip. 
As soon as the clip is in position, the 
screw on the lower side is turned, 
thus forcing the plug upward until it 
grips the paper tightly. The paper is 
held by the pressure of a metal sur- 
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face, 3% in. in diameter, that does not 
make a hole or tear it like a thumb 
tack. The surface of the clip being 
flush with that of the board, no obsta- 
cle is met by the T-square or set 
squares which may be employed above 
it. The full-size drawings clearly show 
the construction of the clip, which may 
be nickelplated if desired.—Contrib- 
uted by C. P. Chalker, Ottawa, Can. 


Clamp Bolt for a Drill Press 


The ordinary clamping of metal 
parts to a drill press for drilling is in- 
convenient because no two pieces are 
of the same thickness and the clamp 
jaw will require different lengths of 
bolts, a complete supply of which 
would consist of so many that time 
would be wasted in looking for the 
right length. I devised a bolt with 
many heads, which was cut from a flat 


Clamp Bolt in_Its First Position for Holding a 
Thin Piece of Metal for Driit‘ng 

piece of metal of suitable size to fit the 
slots on the faceplate and. could be 
quickly adjusted to clamp metals of 
reasonably varying thicknesses. The 
bolt is slipped through a slot in the 
drill-press faceplate and given a one- 
quarter turn when set on the clamp 
at the proper height.—Contributed by 
E. W. Lawrence, Pittsburgh, Pa. 


‘A Movable Hanging Lamp 


In rural districts where a kitchen is 
long and narrow and the lighting is 
done with kerosene lamps, the arrange- 
ment shown in the sketch is a conven- 
ient way of fixing a hanging lamp so 
that it can be moved from one end of 
the room to the other, and it may be 
of help to some one similarly situated. 

Hooks were placed in the ceiling sev- 
eral feet apart and a 14-in. gas pipe 
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fitted with tees on the ends was hung 
on the hooks. The lamp was hung on 
an ordinary cast-iron clothesline pul- 


it; The Hanging Lamp can be 
“ .. Easily Moved Along to 
--\ Any Location on the Pipe 


ley that could be easily moved along 
on the pipe.—Contributed by Frank 
W. Harth, W. Simsbury, Conn. 


Fuel Economy Demonstrated on 
Automobiles 


A certain agency for automobiles 
found it to their advantage to equip 
one of the stock cars with a small 
tank, holding just 1 gal. of gasoline, 
and a speedometer to measure the mile- 
age. Anyone interested in the pur- 
chase of a car, is given a demonstration 
of the exact number of miles it will 
run on that quantity of fuel. 


Locknuts for Pipe 


When in need of a locknut for pipe 
fittings one can 
be made by cut- 
ting the bead 
from the thread- 
ed opening of a 
pipe tee on the 
line AA. The 
tee is placed in TA 
the jaws of a vise 
or turned on the end of a pipe and 
a hacksaw used for removing the 
threaded part.—Contributed by G. P. 
Piedmont, Cedar Falls, Wash. 


@Steam jets are being advocated as 
the best means of cleaning dirt and 
grease from machinery, shaftings, jour- 
nal boxes, pulleys, and the like, in 
shops. 
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Value of Isometric Drawings 


The practical machinist can readily 
read a mechanical drawing, but the one 
unaccustomed to this kind of work will 


An Isometric Drawing of 
a Machine Part Having All 
the Di i N y Shown 


be unable to picture in his mind how 
the finished part will appear. The iso- 
metric drawing can be readily under- 
stood by any person. This drawing 
differs from the true perspective in that 
the lines representing parallel surfaces 
will not meet if they are continued, or, 
in other words, there is no vanishing 
point. The dimensions can be put on 
as readily as on any drawing. A little 
practice will make anyone proficient, 
and the beginner may, if desired, pur- 
chase ruled paper on which to practice. 
The sketch shows a fair example of an 
isometric drawing. 


The Selection of Emery Wheels 


The somewhat prevalent idea that an 
emery wheel will do for any kind of 
work is largely erroneous. Of course, 
no matter what 
the grit and 
grade of the 
wheel may be, or 
the kind of work 
applied to it, the 
grinding will be 
accomplished to 
some extent, and 
even the amateur 
who does but a few hours’ work a day 
will gain time by having two or more 
wheels. But a wheel which will cut 
cast iron rapidly will be a failure if 
used on soft steel; a wheel which 


grinds hardened tool steel and leaves 
a smooth finish will, while it is cut- 
ting freely without heating, clog up, 
heat and burn a piece of mild steel. 
The selection of proper grit and grade 
is of the highest importance and in this 
manufacturers are exceedingly willing 
to cooperate. 

An emery wheel is built up of mil- 
lions of little sharp-cutting particles 
held in a bond. To do the best and 
most work, each particle, before get- 
ting really dull, should break out of 
the bond, making way for a new cut- 
ter to be brought to the surface. The 
wheel in which the particles retain their 
edge longest, yet break out at the 
proper time before heating and clog- 
ging become excessive, is the most 
efficient and therefore the most eco- 
nomical. 

That a wheel may be compounded 
for a purpose and be good for no other, 
is illustrated by the following instance: 
A cup or cylindrical-shaped wheel was 
made for grinding certain steel articles, 
the work being applied to the face A. 
After four months of continuous serv- 
ice the wheel was worn down until 
nothing but the backing—a plain disk, 
12 in. diameter and 114 in. face—was 
left. 

This was used for another grinding 
operation on the same places by apply- 
ing the work to the face of the remain- 
ing part of the wheel. This part of 
the wheel was worn out in 24 hours, 
which proved that the wheel could be 
used only as it was intended, if 
economy and efficiency were desired. 


Soldering Flux 


A flux that can be used for tinning 
surfaces of metal without any previous 
cleaning is made as follows: Dissolve 
1 lb. of zinc in muriatic acid and add 
22 oz. of sal ammoniac to the solution, 
which is then allowed to evaporate and 
crystallize. The yield is about 244 lb. 
The salt is moistened and brushed on 
the metal to be soldered or tinned. 
The solder will readily flow wherever 
the flux has been applied —Contributed 
by Frank J. Taylor, Las Vegas, Nev. 
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HE paddle-wheel boat, illustrated 

herewith, was built in the spare 
time I had on rainy afternoons and 
Saturdays, and the enjoyment I de- 
rived from it at my summer camp more 
than repaid me for the time spent in 
the building. The materials used in 
its construction were: 


2 side beards. 14 ft. long, 10 in, wide and % in, 
ICK. 
2 side boards, 14 ft. long, 5 in, wide and % in. 


ick. 
1 outside keel board, 14 ft. long. 8 in. wide and 
% in. thick. 
1 inside ke«] board, 14 ft. long, 10 in. wide and 
% in. thick 
120 sq. ft. of tongue-and-groove boards. % in. thick, 
for bottom and wheel boxes. 
1 piece. 2 in. square and 18 in, long. 
4 washers. 
2 iron cranks. 
10 screweyes. 
30 ft. of rope. 
Nails. 


The dimensions given in the drawing 
will be found satisfactory, but these 
may be altered to suit the conditions. 
The first step will be to cut and make 


How to Build a Paddle - Wheel Boat 


By P. A. BAUMEISTER 


groove boards for the bottom, but plain 
boards can be used, although it is then 
difficult to make the joint water-tight. 
When the tongue-and-groove boards 
are used a piece of string, well soaked 
in white lead or paint and placed in the 
groove of each board, will be sufficient 
to make a tight joint. 

Having finished the sides and bot- 
tom, the next step will be to fasten on 
the bottom keel. Adjust the board to 
its position and nail it in the center 
part where it lies flat on the bottom 
boards, then work toward the ends, 
gradually drawing it down over the 
turn and nailing it down. If the keel 
board cannot be bent easily, it is best 
to soak it in hot water where the bend 
takes place and the wood can then be 
nailed down without the fibers break- 
ing. The inside keel is put on in the 
same manner, but reversed. 


the sides. Nail 
the two pieces 
forming each side V4 
together and then ¥ 


cut the end boards 
and nail them to 


the Boat’s 
Travel 


on a level surface 
and proceed to 
nail on the bot- 
tom boards across 
the sides. The 
ends of these 
boards are sawed 
off flush with the 
outside surface of 
the sides after they are nailed in place. 
The material list calls for tongue-and- 


The Boat As It Appears without the 
Spring and Running Board and 


; Used as a Pleasure Craft or 
ard for Carrying Freight, the 
t 1S ramewor » Operator Facing in the 
bottom side up, _ Direction of 


The next procedure is to make the 
paddle wheels. 


The hub for each 
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wheel is made of a 2-in. square piece 
of timber, 9 in. long. Trim off the 


POPULAR MECHANICS 


wood, although it is preferable to use 
for this purpose two large iron wash- 


Detail Drawing of the Boat and One of the Paddle Wheels. 
is Such That can be Cut and Shaped with Ordinary Tools Found in the Home Workshop 


corners to make 8 sides to the piece, 
then bore a %-in. hole through its 
center. The 8 blades of each wheel, 
16 in all, are 17 in. long, 6 in. wide and 
34 in. thick. One end of each blade is 
nailed to one side of the hub, then it 
is braced as shown to strengthen the 
wheel. 

The cranks are made of round iron, 
34 in. in diameter, and they are keyed 
to the wheels with large nails in the 
manner shown. I had a blacksmith 


SPRING BOARD 
CONSTRUCTION 


PADOLE WHEEL KEY 


Detail of Paddle - Wheel Fastening. the Springboard 
Construction and the Fastening for the 
Rudder Control 
shape the cranks for me, but if one 
has a forge, the work can be done at 
home without that expense. The bear- 
ings for the crankshafts consist of 


All the Material Required for the Construction 


ers, having a hole slightly larger than 
the diameter of the shaft, and drill 
holes in their rims so that they can 
be screwed to the wheel-box upright 
as shown. The bearings thus made are 
lubricated with a little lard or grease. 

The paddle-wheel boxes are built 
over the wheels with the dimensions 
given in the drawing, to prevent the 
splashing of water on the occupants 
of the boat. 

The trimmings for the boat consist 
of three seats, a running board and a 
springboard. The drawings show the 
location of the seats. The springboard 
is built up of 4 boards, 34 in. thick, as 
shown, only nailing them together at 
the back end. This construction al- 
lows the boards to slide over each 
other, when a person’s weight is on 
the outer end. The action of the 
boards is the same as of a spring on 
a vehicle. 

It is necessary to have a good brace 
across the boat for the back end of 
the springboard to catch on—a 2 by 
4-in. timber being none too large. At 
the point where the springboard rests 
on the front seat there should be 
another good-sized crosspiece. The 
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board can be held in place by a cleat 
and a few short pieces of rope, the 
cleat being placed across the board 
back of the brace. A little diving plat- 
form is attached on the outer end of 
the springboard and a strip of old 
carpet or gunny sack placed on it to 
prevent slivers from running into the 
flesh. In making the spring and run- 
ning board, it is advisable to make 
them removable so that the boat can 
be used for other purposes. 

The boat is steered with a foot-oper- 
ated lever, the construction of which 
is clearly shown. For the tiller-rope 
guides, large screweyes are used and 
also for the rudder hinges, the pin of 
the hinge being a large nail. The hull 
can be further strengthened by putting 
a few angle-iron braces either on the 
in or outside. 

To make the boat water-tight will 
require calking by filling the cracks 
with twine and white lead or thick 
paint. The necessary tools are a broad, 
dull chisel and a mallet. A couple of 
coats of good paint, well brushed into 
the cracks, will help to make it water- 
tight as well as shipshape. The boat 
may leak a little when it is first put 
into the water, but after a few hours 
of soaking, the boards will swell and 
close the openings. 

This boat was used for carrying 
trunks, firewood, rocks, sand, and for 
fishing, and last, but not least, for 
swimming. The boat is capable of 
carrying a load of three-quarters of a 
ton. It draws very little water, there- 
by allowing its use in shallow water. 
It has the further advantage that the 
operator faces in the direction the boat 
is going, furnishing the power with his 
hands and steering with his feet. 


A Camp Loom 


The camper who desires to “rough 
it” as much as possible and to carry 
only the necessities will find it quite a 
comfort to construct the bedding from 
grass or moss by weaving it in the 
manner of making a rag carpet, using 
heavy twine or small rope as the warp. 
Two stakes are set the width of the 
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bed or mattress to be made, and a cross 
stick is attached to their tops. Several 
stakes are set parallel with the cross 


Loom Constructed of Sticks for Weaving Grass 
or Moss into a Camp Mattress 


stick and at a distance to make the 
length of the mattress. The warp is 
tied between the tops of the stakes and 
the cross stick. An equal number of 
cords are then attached to the cross 
stick and to another loose cross stick 
which is used to move the cords up and 
down while the grass or moss is placed 
in for the woof, The ends of the warp 
are then tied to hold it together. When 
breaking up camp the cords can be re- 
moved and carried to the next camp.— 
Contributed by W. P. Shaw, Bloor 
West, Can. 


A Milk-Bottle Carrier 


Carrying a milk bottle by the rim is 
tiresome work for the fingers, so I con- 
structed a handle, as shown in the 
sketch, from a piece of wire. The car- 
rier can be easily placed in the pocket. 

The part fitting under the rim of 
the bottle neck is bent to form two 
semicircles, one hooking permanently 
at A, while the other is hooked at B 


A Carrier Made of Wire te, Quickly Attach on a 


=> 


after it is sprung around the neck of 
the bottle—Contributed by Lawrence 
B. Robbins, Harwich, Mass. 


— 
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Reflector for Viewing Scenery from a 
Car Window 


Construct a box of pasteboard or 

thin wood, about 9 in. long, 3 in. wide 

and 2 in. thick, and fasten two pieces 


The Reflecting Device 
as It is Used in a Car 
(~ Window for Viewing 
the Scenery Ahead 


of mirror in the ends at an angle of 45 
deg., both sloping in the same direction 
with their reflecting surfaces toward 
each other. An opening as large as the 
mirror is cut, facing it, in the box at the 
end A, and a small hole bored through 
at the end B so that it will center the 
mirror. Both of these apertures are 
covered with plain pieces of glass. 

In use, the end A is placed outside of 
the car window and the user places an 
eye to the small hole B. It is impos- 
sible to be struck in the eye with a 
cinder or flying object—Contributed 
by Mildred E. Thomas, Gordon, Can. 


A Muskrat Trap 


It is difficult to catch muskrats in an 
ordinary steel trap, as a broken bone 
allows them to sever the flesh and es- 


A Trap for Catching Muskrats Alive in One 
Mounds Built of Moss and Sticks 
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cape. During the summer these rats 
build a shelter for the winter con- 
structed of moss and sticks placed on 
the river or lake bed, the top extend- 
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ing above the water level and the en- 
trance being through,a hole in the 
bottom near one side, while the pas- 
sage itself is under water. It, therefore, 
only remains for the trapper to make 
one of these houses over into a huge 
wire trap so that the animal may be 
caught alive. 

The house A is prepared by remov- 
ing the top and building the trap from 
heavy mesh wire which can be easily 
shaped, the joints being held together 
by binding the edges with wire. The 
passage is then fitted with a double 
trapdoor, the first, B, provided with 
sharp points on the swinging end, 
while the other is a falling cover. 
These two doors are placed in an en- 
trance way, C, made of wire mesh and 
fastened over the passageway. 

The muskrat comes up through the 
passage, pushing a bunch of moss or 
sticks and does not notice passing the 
trapdoors. The upper door is to keep 
the animals caught from getting at the 
first door.—Contributed by Vance Gar- 
rison, Bemidji, Minn. 


A Casein Glue 


Casein glues are splendid in wood- 
working, making cardboard articles, 
and when the composition is varied 
somewhat, make excellent cements for 
china and metals. Casein is made from 
the curd of soured milk after removal 
of the fat, and is put on the market in 
the form of a dry powder. 

To make the glue, soak the casein 
powder two hours in an equal weight 
of hot water. To this gummy mass add 
about one-seventh the weight of the 
casein in borax which has been dis- 
solved in very little hot water. Stir 
until all is dissolved after mixing borax 
and casein. This can be thinned with 
water to suit and is a good glue, but 
it can be made more adhesive by the 
addition of a little sodium arsenate. 
Any alkali, such as soda or ammonia, 
could be substituted for the borax. 

To make a china cement, lime or 
water glass should be substituted for 
the borax. Addition of burnt magnesia 
increases the speed of hardening. 
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Oiling Bright Parts of Machinery 


It is my duty to go over the bright 
parts on the machinery in my father’s 
shop and give them a coat of oil late 
in the afternoon to prevent any rust 
accumulating over night. As the work 
took considerable time from my play- 
ing I thought of a plan that not only 
reduced the amount of work but ap- 
plied the grease much better than with 
a brush or rag. I procured a sprayer, 


A Soogrer | Filled with Oil Makes a Good Device for 
coating the Bright Parts of Machinery 

as shown in the sketch, and sprayed 

the oil on the bright parts.—Contrib- 

uted by Waller Kaufman, Santa Ana, 

California. 


Window Ventilator to Prevent Drafts 


The ventilator consists of a piece of 
wood, about 8 in. wide, 3 in. thick and 
as long as the window is wide. Holes, 
134 in. in diameter, are bored at regu- 
lar intervals into one edge and these 
are connected with openings from one 
side as shown. The piece is set under 
the lower sash with the long openings 


The va Prevents the Air from Entering 
Room in a Straight Line 


toward the outside. This will direct 
the incoming air currents upward into 
the room. 


A Chisel Rack 


Turn two large screweyes into the 
under side of a shelf, as far apart as is 
necessary, and slip a rod into the eyes. 
The rod may be kept from slipping out 
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by threading each end and turning on 
a nut after it is in place. Hooks are 
made from heavy wire, in the shape of 


The Chisels are Kept Close at Hand and the Right 
Tool may be Quickly Found 

the letter “S,” and placed on the rod. 
A screweye is turned into the end of 
each chisel handle and used for hang- 
ing the tool on an S-hook. As many 
hooks are provided as there are tools 
in use. This method of hanging tools 
is especially adapted for the wood 
turner.—Contributed by Wallace E. 
Fisher, New York, N, Y. 


Homemade Snap Hooks 

Having had occasion to use several 
unable to find anything suitable for my 
purpose on the 
cured several 
cotters of the 
over, as shown at A, and cutting them 
off, as at B, I had snap hooks which, 
have also found use as key rings and 
tool-chuck holders—Contributed by 


snap hooks of various sizes and being 
market, I pro- 

desired sizes and by bending them 
besides answering my original purpose, 
Jos. J. Kolar, Maywood, III. 


A Dropper and Cork for Medicine 
Bottles 


A convenient way to accurately drop 
medicine and liquids without any other 
appliance than 
the cork is the 
following: Sim- 
ply burn or 
puncture a 
smooth hole in 
the cork as 
shown. Pull the cork out slightly 
when the liquid is to be dropped, and 
when this is done, push the cork in 
and the bottle is sealed. 
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Shade Roller Attached to Upper 
Window Sash 
Free circulation of air cannot be ob- 


tained through a window when the 
shade is attached to the window cas- 


wooD 
BLock 
OUTER 
J SASH 


CURTAIN 
When the Upper Sash is 
Lowered the Shade is Out 
of the Way of the Opening I 
INNER 


ing, as it partly fills the opening caused 
by lowering the upper sash. If the 
shade roller is attached to the top of 
the upper sash, the shade can perform 
its function without obstructing the 
opening when the sash is lowered. It 
only requires a shorter roller and a 
narrower shade. The roller brackets 
are attached in the usual manner, but, 
in order to have the shade hang ver- 
tically, a block, as wide as the lower 
sash frame, must be fastened under 
each bracket. 

This arrangement also makes it 
much easier to put up a curtain, as the 
sash can be let down until the roller 
can be reached while standing on a 
chair—Contributed by James M. 
Kane, Doylestown, Pa. 


Flashing Hook 


Having occasion to do a large 
amount of counter-flashing in a new 
wall where the mortar was soft and the 
joint too large to 
use an ordinary 
nail or the regu- 
lar flashing hook, 
I made _ hooks 
from No. 24 
gauge galvanized 
iron, having 
hooks of extra 
size and 
strength, as shown in the sketch. The 
size of the hook is 134 by 3% in. On 
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each side edge, 114 in. from one end, I 
cut teeth, A A, and clipped the corners 
of the opposite end at an angle. The 
end at B was turned down at right 
angles and the points AA bent in the 
opposite direction. I placed the coun- 
ter-flashing in the usual manner, with 
the projection B hanging down and the 
pointed end of the hook in the joint, 
and drove or pushed it in tightly. The 
points A A will catch on the under side 
of the brick and hold solidly —Contrib- 
uted by Ralph M. Chatham, Orleans, 
Indiana. 


A Homemade Dibble 


A dibble made of a round and sharp- 
pointed stick is the usual tool for mak- 
ing holes when setting tomato and 
other plants. I found by experience 
that a dibble made of a flat board 
would work much better and leave a 


A Dibble Used 
for Making 

Holes in the 
Soil to 
Transplant 
Tomato and 
Other Plants fi 


cleaner hole if worked into the earth 
with a horizontal swinging motion. 
The hole produced is just right for the 
plant. The illustration shows its 
construction. 


Liquid Court-Plaster 


A good liquid preparation for cuts 
and bruises that forms a covering like 
liquid court-plaster is made by mixing 
%4 oz. of flexible collodion with 14 oz. 
of ether. When this solution is ap- 
plied to cuts it will not wash off. As 
the ether evaporates, add more to keep 
the mixture liquid. 
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Amateur Mechanic’s Combination Lathe 


By JOE V. ROMIG 


The thing most desired by a young 
mechanic is a lathe, but the cost of 
these machines is usually too high to 
be considered by the average boy, and 
consequently he is hampered in exe- 
cuting more difficult work. The com- 
bination lathe shown in the illustra- 
tion comes as near filling the wants 
of most boy mechanics as could be 
wished, the attachments making it 
more than a lathe so that various kinds 
of work other than turning may be 
accomplished. The materials neces- 
sary are few, and, 
outside of a few 
parts, it can be 
constructed by the 
average boy at 
home with ordi- 
nary tools. 

T he _ material 
used for the con- 
struction of the 
frame consists of 
either well sea- 
soned oak or ma- 
ple, 234 in. wide 
and 1% in. thick. 
These timbers can 
be purchased 
surfaced on 
all sides, and 
they must be 
straight and 
true to size. 
The lengths to 
cut the pieces 
are given on 
the general drawing. The end standard 
at the headstock is cut to the full 
length so that the upper end is used 
as a bearing for the headstock spindle. 
A vise jaw, about 21% ft. long and of 
the same kind and dimension material 
as the frame, is attached with screws 
made of bolts on the standard, at the 
tailstock end of the lathe. The feet 
are made of two boards for each stand- 
ard, and are of the same material as 
the frame and % in. thick. After cut- 
ting the pieces to the right length, 


The Main Ambition of a Boy Mechanic is to Own a Lathe 


making sure that the ends are square, 
and boring the holes to receive the 
bolts snugly, they are put together, 
the horizontal pieces for the ways and 
feet at perfect right angles to the up- 
rights. This will insure the parts run- 
ning freely in the finished machine. All 
bolts should be supplied with a washer 
under both head and 
nut, and the nuts 
drawn up tightly. 

The headstock ex- 
tends 7 in. above the 
upper surface of the 
ways, thus making a 
swing of 12 in. One 
of the standards of the 
headstock is the exten- 
sion of the lathe stand- 
ard, as previously men- 
tioned ; the other stand- 
ard being cut 934 in. 
long and attached with 
bolts between the ways 
in the same manner as 
the lathe standards are 
fastened. A_ block, 3 
in. long, is fastened be- 
tween these standards 
to aid in hold- 
ing them 
rigid. The 
bearings for 
the spindle, 
which is a 
piece of steel, 
34 in. in diam- 
eter and about 
9 in. long, are made in the upper ends 
of the standards in the following 
manner: 

A 1\%-in. square is laid out on the 
upper end of each standard, with its 
center exactly over the center for the 
shaft, and the wood is cut out to make 
a square hole, which should be slightly 
tapering one way or the other toward 
the center of the standard, to hold the 
babbitt metal used for the bearing. A 
3¢-in. hole is bored, vertically down 
from the upper end of each standard 
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and in the center, to meet the square 
hole. This is used as a gate for pour- 
ing the melted metal in and later to 
make an oil hole. Prepare 8 pieces of 
cardboard to hold the melted metal 
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standard. A split or solid pulley may 
be used, as desired, on the shaft be- 
tween the standards. If a solid pulley 
is used, it must be slipped on the shaft 
as the latter is run into the bearings. 
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in the square holes while it cools, by 
cutting them about 2 in. square and 
making a hole in the center of each, %4 
in. in diameter. Two of these pieces 
are held between the two standards 
while the shaft is run through them 
and the square holes. Paint the parts 
of the shaft used in the bearing with 
thick white lead, or wrap it with one 
thickness of writing paper, then line 
it up perfectly parallel with the ways 
in both directions and tack the card- 
board pieces to the standards. Place 
the remaining two cardboard disks on 
the ends of the shaft and tack them to 
the standards also. Place putty over 
all the edges and pour melted babbitt 
metal into the hole at the top. When 
the metal is cool, remove the cardboard 
disks and turn the shaft, first in one 
direction and then in the other, until 
it can be taken from the bearings. A 
\%-in. hole is then drilled through the 
metal in the top for an oil hole. The 
ends of the shaft should be threaded 
by a machinist, and nuts fitted to it and 
faced up true. The threads should be 
cut just long enough to allow the back 
of each nut to turn freely against a 
washer placed on the shaft against the 
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Detail of the Plain Lathe, Showing the Construction of the Clamp Devices for the Tailstock and Rest Slide, 
- and the Manner of Attaching a Vise Jaw on the End of the Lathe Bed 


The pulley is fastened to the shaft with 
a pin run through a hole drilled in’ 
them. If a small flywheel is attached 
to the outer end of the spindle it will 
aid in keeping a steady motion. 

The same procedure is carried out in 
the construction of the tailstock bear- 
ings. The standards for this part are 
about 8 in. long and are bolted at right 
angles to and between two pieces that 
rest on top of the ways. The shaft is 
threaded full length, which should be 
done in a lathe by a machinist to get a 
true thread, and the melted metal run 
on it to make an internal thread in the 
bearing. A nut is run on the threads 
of the shaft between the standards, and 
provided with a small handle for use 
in locking the shaft when it is set on 
work between centers. A small hand- 
wheel is attached to the back end of 
the shaft, into the rim of which a han- 
dle is set to make the turning easy. 

The faceplate consists of a disk of 
metal, 6 in. in diameter and 4 in. thick, 
attached with ;;-in. machine screws 
to a 34-in. nut. The disk is drilled in 
various places to receive ordinary 
wood screws. The faceplate should be 
made by a machinist so that the sur- 
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(2) \ 
PLANER HEAD CONSTRUCTION 


\ 
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TABLE USED WITH PLANER HEAD 


NOTCH FOR}! 
JIG SAW STANDARD | ! 
tt CLAMPING 
SAW HOLE |! > 


TABLE 


vie SAW 
SY, 
PIVOTS FOR ARMS 
SAW CLAMP 
SPUR CENTER 


ROUND NOSE CHISEL 


CHISELS GOUGES DIAMOND POINT CHISEL 


Detail of the Various Attachments for Use in Connection with the Lathe for Sawing, Planing and Sanding, 
and the Shape of the Tools Used in Turning, Together with the Faceplate and Spur Construction 


face of the face can be turned true. The drive wheel for this lathe was 
The spur center is made of a 34-in. nut, taken from an old discarded washing 
drilled in opposite corners for %4-in. machine. Such a wheel is a very com- 
pins, 14 in. long. mon part of various kinds of machinery 
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and usually one that will answer the 
purpose can be found in a junk pile. 
One from 20 to 24 in. in diameter will 
be about right. A 1%-in. bolt is used 
for the shaft, which is run through the 
standard at the headstock end of the 
lathe from the outside, the threads be- 
ing previously cut long enough to in- 
troduce a nut between the wheel and 
the standard for clamping the bolt in 
place. The extending threaded end of 
the bolt is then supplied with two nuts, 
one on each side of the wheel hub, 
and a short piece of pipe is slipped on, 
to make a bearing over the threads. 
One of the spokes is drilled and a pin 
inserted and fastened to receive the 
upper end of the pitman from the 
treadle. The wheel is adjusted on 
the shaft with the nuts on each side of 
the hub so that its face runs true 
with the pulley on the headstock. The 
wheels are connected with a 1-in. 
leather belt. 

The treadle consists of a frame built 
up of boards and swung in the centers 
at both ends on %-in. steel rods, for 
bearing pins, the bearings being made 
of wood standards with %-in. holes 
bored in them to receive the pins. The 
pitman is made of wood, its length 
being determined by measurement of 
the distance between the crank pin 
and the treadle-arm end when both 
are at their lowest point. 

The slide for the rest consists of a 
1-in. square steel bar, about 10 in. long, 
having a hole drilled in one end and 
threads cut with a %-in. tap. The 
rest used in this hole is made of a 14-in. 
rod, threaded on one end and bent at 
right angles on the other. The clamp- 
ing device for the slide is made of two 
bars, 1 in. by 7 in., fastened to the 
square bar and extending down be- 
tween the ways with sufficient ends 
beneath to attach a wooden clamp 
block and cam with a handle. This 
construction is clearly shown in the 
drawing. If only a lathe is required, 
the machine would be complete as now 
described, but the other attachments 
illustrated will greatly add to its use- 
fulness and the owner will be well re- 
paid by making them. 
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Attachments 

One table is used for the circular 
saw, planer head, sander, and jig saw, 
and it is attached on top of the head- 
stock and tailstock standards with 
bolts, run through the back edge of 
the board and the ends of two brackets 
which are screwed to the back edge 
of the inner standards. Thumb nuts 
are used on the bolts to aid in making 
the change quickly. More than one 
hole is provided in the back edge of 
the board, so that the tailstock bracket 
can occupy the right position for the 
sander or planer head, as the case may 
be. The holes in the bracket ends 
should be somewhat larger than the 
bolt, to allow tilting of the table. An 
adjusting screw is substituted for the 
rest, so that the table can be raised or 
lowered to suit the work in hand. 

The circular saw is 5 in. in diameter 
and should have fine teeth. It is placed 
on the spindle threads against the nut, 
and held there with another nut and 
washer on the end of the spindle. The 
table is attached over the saw, and the 
spindle is driven at a high speed. 

The planer head is made of a wood 
block, 9 in. long and 234 in. square. A 
%%-in. hole is bored through one way 
near each end, as shown in the draw- 
ing, and two steel knives, with ¥%-in. 
holes coinciding with the 3¢-in. holes 
in the wood, are made and attached 
with their edges opposite or projecting 
diagonally from the corners. The holes 
in the knives being larger than the 
bolts, makes the knives adjustable for 
setting the cutting edges. These knives 
may be made from an old saw blade, 
ground to size and one edge beveled 
and sharpened. A brass plate, with 
holes to fit the spur center, is fastened 
in the center of the block, on one end, 
and the other is centered for the cup 
of the tailstock screw. The adjusting 
screw for the table is used to regulate 
the cut. 

The sander is constructed of a wood 
piece, 9 in. long and 3% in. in diameter. 
A groove is cut in one side of the 
rounding surface to admit the ends of 
the abrasive which may be fastened 
there with tacks. 


4 
| 


POPULAR MECHANICS 151 


An emery wheel can be used on the 
spindle in the same manner as the cir- 
cular saw. Procure a wheel, 5 in. in 
diameter with a %4-in. face and having 
a lead center. The hole should be 
bored out and tapped to fit the threads 
on the lathe spindle, and to have the 
grinding surface run true, this work 
should be done in a lathe by a 
machinist. 

The drawings show the construction 
of the jig-saw attachment. The stand- 
ard on which the arms are pivoted is 
made of a %4-in. bolt, threaded for its 
entire length and with a groove cut in 
the head and nut to receive the arm 
pivots. A locknut is used beneath the 
notched nut to hold the adjustment. 
Two nuts and washers are used near 
the center of the bolt for clamping the 
attachment to the table: The pivots 
are made of sheet metal, bent and 
drilled as shown. The small projec- 
tion at each end of the edge is raised 
slightly by hammering the corner of 
the metal. These projections prevent 
the arms from sliding sideways. The 
clamps for holding the ends of the saw 
blades are easily made of thin sheet 
steel, or brass, with a ¥;-in. bolt and 
washer at the end for the clamp. The 
tension of the blade is secured by a 
piece of wire, an eyebolt and a thumb 
nut, connecting the rear ends of the 
arms as shown. The frame is driven 
by the spur center. The pins are re- 
moved from the center and a 4-in. pin 
is inserted in one of the holes so that 
it will project 5g in. The pin runs in 
a slot cut in a brass plate that is at- 
tached to the lower arm. 

Very serviceable tools can be made 
of, discarded files by grinding them to 
shape on the emery wheel. Always 
use a fine whetstone to finish the edge 
on a woodworking tool. 


Hanging a Clothesline Taut 


The line is equipped with rings, one 
at each end, used for convenience in 
quickly hanging the line, which is then 
drawn taut with a lever. A screwhook 
is fastened in one end post and at the 
other end a screwhook is attached to a 


lever which is pivoted to the post. 
The lever should be about 3 ft. long, 
1 in. thick, 3 in. wide at one end, and 


A Lever Attached on One End Post 
Makes It Easy to Draw 


the Line Taut 


1% in. wide at the other, or handle, 
end. A large wood screw is used to 


attach it to the post. A pin is placed 
in the post to hold the lever when the 
line is drawn taut.—Contributed by 
Warren E. Crane, Cleveland, Ohio. 


A Double Latch for a Door 


This latch is suitable for ovtbuild- 
ings, small shops and sheds, as it can 
be opened from 
both sides of the a 
door and is eas- 
ily applied. It 
consists of a rod 
of suitable size 
which is bent in 
the shape shown 
in the sketch af- 
ter the rod is ine 
serted through a 
hole bored near the edge of the door. 
The spring of the metal will hold the 
catch in place. 


Maulstick Used as a Ruler 


Procure a cork having the same 
diameter as the knob on the maulstick 
and make a hole in the center so that 


The Sliding Cork and Knob Raises 
the Stick so that It may 
be Used as a Ruler 


it will slide on the stick. This is very 
handy for using the stick as a ruler, as 
it forms a sliding rest. 


— 
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PATENTS, PRACTICAL 
OR CURIOUS 


TELEPHONE LOCK (Fig. 1)—A locking de- 
vice, designed to prevent the use of the telephone 
by persons not having a key, is here shown. One 
of the hinged members fitted to the sumnertas 
column terminates in a hook which engages wit 
the receiver hook and, when locked in place, pre- 
vents all use of the telephone. 


LUMINOUS HAND MIRROR (Fig. 2)—This 
electrically lighted hand mirror has a battery in 
its handle, and a small electric lamp, so arranged 
and backed by small mirrors, that the light is 
thrown onto the surface of the mirror proper. 


NOZZLE HOLDER (Fig. 3)—This simple and 
effective holder for the nozzle of a garden hose is 
made of one piece of wire. The looped portion at 
the upper end is so shaped that the nozzle can be 
set securely at any angle. 


SUPPORT FOR COCKS’ COMBS (Fig. 4; 
British patent)—In this unique idea—a_ support 
and protector for cocks’ combs—a piece of rubber- 
covered wire is bent to form a ring, which fits 
round the base of the comb and extends upward 
into two bows, between which the comb is held 
upright. A cloth cover is sewn to the frame. 
The purpose of the device is to keep the combs 
of prize cocks from becoming torn and unsightly. 


PORTABLE ELECTRIC READING LAMP 
(Fig. 5; British patent)—The battery of this port- 
able electric reading lamp is provided with a ye 
adapted to be attached to the cover of_a book, 
an arm designed to support the lamp in such a 
tion that it will illuminate the pages. The loca- 
tion of the electric bulb interferes in no way 
with the turning of the pages. 


COMBINATION LIBRARY TABLE AND 
BED (Fig. 6)—There are many kinds of convert- 
ible furniture on the market, but here is a new 
one, in which a bed and a library table are com- 
bined. The hinged head and foot sections are up- 
turned when the article is in use as a table, and 
support a separable table top. The under part 
of this article of furniture has a drawer arrange- 
ment similar to that of a flat-topped desk. 


BALLOON-SUPPORTED SWING (Fig. 7; 
British patent)—This ingenious swing, recently 
patented in both England and Germany, has a car 
suspended from two balloons, which are held 
captive by ropes fastened to anchors. The swing- 
ing motion is produced by propellers fitted to the 
car, and the car can move in curves within the 
space inclosed by the anchor ropes. To permit 
passengers to enter the car, the balloons are pulled 
down by means of the central cable, which is 
wound up on a drum. 


UNIQUE CUSPIDOR (Fig. 8)—A_ New York 
inventor believes that there is a market for the 
unique cuspidor here shown. The prospective user 
of this cuspidor is expected to press the lever, at 
which the cover flies back and leaves a clear open- 
ing. The withdrawal of pressure from the foot 
lever allows the cover to swing back in place again, 


HAMMOCK SUPPORT (Fig. 9; British patent) 
—tThis portable support for hammocks has an ad- 
justable slide fitted to the telescopic tube forming 
its top. An umbrella, fitted into this slide, may be 
set at any point desired, to keep the sun from the 
face of the hammock’s occupant. 


A “REMARKABLE” SWIMMING SUIT (Fig. 
10)—If this device, which has the appearance of 
incasing the wearer like a bottle incloses wine, were 
labeled as a diving suit, it would not be of special 
interest. But the Patent Gazette says it is a 
swimming suit. 
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GUARD FOR HOT-WATER BOTTLES (Fig. 
11; British patent)—This shield, attached to the 
filling funnel of the hot-water bottle, protects the 
hands of the user from the danger of being scalded 
when filling. 


QUEER AEROPLANE (Fig. 12)—The interest 
attached to this aeroplane is the curious body. It 
has the appearance of an_old coach, fitted with 
wings, yet the patent specifications state that it has 
a central, hollow, air-tight plane capable of floating 
on the water. Three windows of the drop type 
are provided on each side of the body. 


COMBINED WALKING STICK AND GUN 
REST (Fig. 13; German patent)—This device, on 
which the hunter may rest his gun while shooting, 
may also be used as a walking stick. It consists 
of two longitudinal parts, pivoted together near 
the upper end, so that they can be spread to form 
a crotch for the gun. The lower ends are set in 
——, attached to an elastic belt worn around 

e body. 


ROTARY TOOTHBRUSH (Fig. 14; German 
patent)—This ingenious rotary toothbrush is oper- 
ated by working the sliding collar back and forth 
on the handle. The outer side of the rotary brush 
is covered by a guard, to prevent the powder or 
liquid on the brush from flying. 


A NONBLOTTING PEN (Fig. 15; German 
patent)—The pen is provided with legs or exten- 
sions, intended to prevent it from blotting the 
paper or desk when laid down, and is the invention 
of a Danish manufacturer. Should the pen be laid 
down so carelessly that the legs project upward in- 
stead of down, the shank is so shaped that the 
inked portion cannot come in contact with the 
surface. 


VESSEL RELEASER (Fig. 16)—Stilts for ships 
is one inventor’s idea of a practical device for re- 
leasing a vessel that has run aground. Abraham 
Lincoln invented an apparatus embodying a some- 
what similar idea. Chains and other tackle are 
operated by means of power from the vessel's 
engine room. 


FOUNTAIN INKWELL (Fig. 17)—This foun- 
tain inkwell keeps the level of the ink constant 
and is dust-proof. It is, however, a somewhat 
complicated device. The container rests on top 
of one of the compartments of the well, and the 
flow is regulated by a float which also acts as a 
valve, stopping the flow as soon as the ink in the 
part where the pen is dipped reaches a certain 
depth. This depth is such that the pen will not 
drip when taken out. The ink is protected from 
dust by double covers, the upper one consisting 
of two springing semicircular disks, one of which 
is connected to a sliding ring which uncovers the 
small round opening to the well as soon as the pen 
is inserted. 


COMPUTING-SCALE FEEDER (Fig. 18)— 
The chart contains a series of weight and price 
computations. The material to be weighed is 
placed in the feeding hopper, and a hand, carrying 
a series of price-per-pound figures, is moved to the 
desired position in Treat of the chart. A second 
hand is operated by the weighing apparatus, and 
electrical circuits, connecting these hands with 
magnets, release the gate of the hopper to allow the 
material to drop into the weighing pan, and then 
close it when the required amount has been so 
deposited. 


ADJUSTABLE HANDCUFF (Fig. 19)—The 
practicability of these handcuffs lies in the fact that 
the loops can be shortened or lengthened to fit 
any size of wrist. They may also be used as ankle 
shackles. Pins in the lock case are forced throygh 
the links of the chains by the turning of a key. 


OIL FEED FOR CLIPPING TOOL (Fig. 20) 
—The bulb mounted between the handles of this 
pair of metal clippers provides an automatic feed 
of oil to the blades. The compression of the bulb, 
when the handles are drawn together in the process 
of pate. causes the oil to be sprayed onto the 

ades. 
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“< wrt makes you carry that horrible shriek ma- 
chine for an automobile si aa 
“For humane reasons,” replied Chuggins. “If 
I can paralyze a person with fear, he will keep still 
and I can run to one side of him.’’—Cleveland 
Motorist. 


An enthusiastic fisherman was telling some friends 
about a proposed fishing trip to a lake in Colorado 
he had in contemplation. 

“Are there any trout out there?” asked one friend, 

“Thousands of ’em.” 

“Will they bite easily?” 

“Will they? Why, they’re absolutely vicious. A 
man has to hide behind a tree to bait a hook.”— 
Country Gentleman. 

Traveler—Shall I have time to get a drink? 

Conductor—Yes, sir. 

Traveler—Can you give me a guarantee that the 
train won’t start? 

Conductor—Yes, I'll take one with you!—London 
Opinion. 


A Scotchman landed in Canada not long ago. The 
very first morning he walked abroad he met a coal- 
black negro. It hap- 
pened that the had 

een born in the High- 
land district of Scotland 
and had_ spent the 
greater part of his life 
there. aturally, he had 
a burr on his tongue. | 

mannie, said 
Scotchman, 
“can ye no tell me wheer 
I'll find the kirk?” 

The darkey took him 
by the arm and led him 
to the corner. “Go richt 
up to yon wee hoose and 
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Mark Twain was in a restaurant one day and found 
himself next to two young men who were putting on 
a great many airs and ordering the waiters avout in 
a most impressive fashion. One of them gave an 
order and told the waiter to inform the cook whom 
it was for. “Yes,” said the other, “better tell him 
| name, too, so as to make certain of its being 
all right.” 

Mark, who hated swagger, called the waiter and 
said in a loud voice: “Bring me a dozen oysters, 
and whisper my name to each of them.’”’—Ladies 
Home Journal. 


“Willie,” said the teacher, “is there —* difference 
between the words ‘sufficient’ and ‘enou ugh 
“Yes, ma’am,” replied Willie. “ Suitetent’ is when 
mamma thinks I’v= eaten enou h pie, jand ‘enough’ 
is when I think I have eaten ‘sufficient.’ ”’—Exchange. 


Boaster—I am a self-made man, I am. 
Deal there’s one thing you needn’t worry 
about. 
Boaster—What’s that? 
Roaster—Taking out a patent.—The Pathfinder. 


“The boy is all right,” said the doctor, “but you 
want to talk to him and arouse his ambition. 
Promise him that you 
will take him somewhere 
when he recovers suffi- 
ciently to go out. Talk 
to him about playing 
hockey with the fellows. 
There are lots of ways in 
which you can interest 
him.” 


Then the doctor ad- 
dressed the little chap, 
who was just recovering 
from the fever, saying: 

“Come, Billy, cheer 
up. Wouldn’t you like 
to go out and slide on 


turn to ye’re richt, and the ice with the other 

gang up the hill,” said ids?” 

he. A faint smile stole 
The fresh importation over the boy’s face, but 

from Scotland looked up that was all. 

at him in horror. “And “Wait a minute, doc— 

arre_ ye from Scotland, I'll rouse him,” inter- 

mon?” he asked. rupted the kid’s father. 
“Richt ye are,” said “Look here, Bill, how 

os aw. “Aberdeen’s would you like to go out 
“And hoo ang have ye . ottles o the neigh- 

been here?” “Hey, thar! Got a puncture?” bors’ porches, drink all 
“Aboot twa year,” “Oh no. I’m just changing the air in the tires. the milk, and then smash 


said the darkey. 

“Lord save us and 
keep us!” said the new ? 
arrival. ‘‘Whaur can I get the boat for Edinboro?”— 
Cincinnati Times-Star. 


“Why does that darned old hen always want to 
roost on a letter-box?’ 

“She was hatched from a parcel-post egg.’’—Louis- 
ville Courier-Journal. 


The traveling salesman had four minutes in which 
to catch his train. 

“Can’t you go faster than this?” he asked the street- 
car conductor. 

“Yes,” the bell-ringer answered, 
stay with my car.”—Life. 


“but I have to 


“What sort of a tablet shall be erected over your 
grave when you are gone?” they asked of the man 
who had long suffered. 

“Well,” said the cheerful victim of stomach trouble, 
= think a dyspepsia tablet would be as appropriate 
as any.” 


Mrs. Shortley was discussing the latest fashions 
with a young lady caller. 

“Did you say our, husband was fond of those 
clinging gowns, Mae? 

“Yes; he likes one to cling to me for about three 
years. ”_Lippincott’ s. 


The other lot is worn out, you k 


now.” the bottles in the street 
—Harper’s Weekly. so that the automobile 

tires will explode?” 
The child sat up and asked for his trousers.— 
Cleveland Plain Dealer. 


“Those wicked neighbors of ours were in hard 
luck,” said Japhet. 


“Te serves them right,” replied Ham. “They 
stood around waiting for a ship subsid instead of 
going ahead and doing business as we did.”—Wash- 


ington Star. 


Bennie, aged four, met Henry, aged five, and the 
following conversation ensued: 

““Whatsamatter your head?” 

“Bumped it ona ceiling.” 

“Ona stepladder?” 

“No. I was Rise ith my papa ona floor an’ I 
was sitting on is, tummy.” 

n’ nen what?’ 
“Papa sneezed.”—London Opinion. 


Distressed Damsel—O, sir, catch that man! He 
wanted to kiss me! 


Pensive Pedestrian—That’s all right. There'll be 
another one along in a minute.—Purple Cow. 


“Young Jones says that all that he needs is 4 
start.” “No; what he needs is a_ self-starter.” 
American Lumberman. 
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A Book of Valuable Ideas 
for Beautifying the Home 


FREE! 


FURNYS 


Present Coupon Below to Your Paint Dealer for 


1-25c Instruction Book 
2-10c Bottles Johnson’s Wood Dye 
1-10c Can Johnson’s Prepared Wax 


all FREE. This book is full of valuable information 
for all who are interested in beautifying the home. 


Are You Building? Ask your painter or paint dealer 
to show you our Portfolio of Wood Panels. This shows 
how all the popular woods look when finished with 
Johnson’s Artistic Wood Finishes. If he hasn’t this Portfolio, write us direct, 
giving his name. 


Johnson’s Wood Dye 


is a dye, in every sense of the word. It penetrates deeply into the wood, bringing out its natural 
beauty without raising the grain — is unequaled for the rich, permanent color which it dyes all woods. 

It dries in half an hour and will not streak, smudge or stick. It is made in seventeen 
beautiful shades. 


No 126 Light Oak No. 128 Light Mahogany No. 122 Forest Green 
No. 123 Dark Oak No. 129 Dark Mahogany No. 172 Flemish Oak 
No. 125 Mission Oak No. 130 Weathered Oak No. 178 Brown Flemish 
No. 140 Early English No. 131 Brown Weathered No. 120 Fumed Oak 
No 110 Bog Oak No. 132 Green Weathered No. 124 Golden Oak 


No. 127 Extra Dk. Mahogany No. 121 Moss Green 


Johnson’s Prepared Wax 


This is a complete finish and polish for all woodwork, floors and furniture— including pianos. 
Easy to use and perfect in results. Can be successfully applied over all finishes, imparting a velvety 
protecting finish of lasting beauty. Fill out the attached coupon at once and present it to your 
dealer in paints for the book and 10c packages of Johnson’s Wood Dye and Prepared Wax—FREE. 


. C. Johnson & Son, Racine, Wis. 


Wood Finishing Authorities ”’ 


PRESENT THIS COUPON TO YOUR DEALER IN PAINTS 


Mr. Paint or Hardware Dealer :— 
Furnish the bearer, free of all expense, with 


1-Instruction Book 
2-10c Bottles Johnson’s Wood Dye 
1-10c Can Johnson’s Prepared Wax 
S. C. Johnson & Son, Racine, Wis. 
P-A-7 (Coupon must be presented by adult.) 
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Diamond Automo- 

bile Safety Tread Tire on 
your Motorcycle or Bicycle 
You, as a motorcycle rider, have exactly the same tire prob- 
lems as the automobilist. 


Realizing this, we have built for you a tire, made of the same 
Vitalized Rubber, the same fabric, the same principle of construction, built 
in exactly the same manner as our automobile tire. 


} Di d Motorcycle 
lamon Tires 
with Safety or Studded Tread and Perfect 
3-Point Rim Contact 


‘| The ‘‘More Mileage Strip’’ of the Safety Tread tire is another 
exclusive Diamond feature that should appeal to the motor- 
cyclist. All these distinctive Diamond advantages cost you no more— 
**More Mileage’? Vitalized Rubber—Perfect 3-Point Rim Contact—the 
Diamond Safety Tread that ‘‘won’t slip, won’t slide, won’t skid, it grips!” 
So this time buy Diamond Vitalized Rubber Motorcycle Tires — 
you can get them to fit your rims from 


Diamond Dealers Everywhere 


Ask your nearest dealer for Diamond Motorcycle Tire Catalog 


—_ 
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ee wonderful beauty 
of the Winton Six is 
not a veneer of surface 
merit— it is the outward 
proof of inner- goodness 


Safe to Buy 


Never before did we pro- Good pe Own 


duce its equal in beauty 


or mechanical excellence. 


This splendid Winton Six, charming in its 
appeal alike to lovers of beauty and to mechan- 
ical experts, is the natural result of seven 
years of concentration upon the perfection of 
this particular model. No other single model 
among high-grade cars the world over has ever 
undergone so exhaustive a development. By 
doing just one thing and doing it right, by 
adhering to quality and refusing to rush into 
mad quantity, and by Alexander Winton’s 
devotion to the work of producing an ideal car, 
the Winton Six is today, inside and out, in beauty, 
style, comfort, mechanical excellence, and 
value, the automobile fashion plate of America. 


SAFETY FOR BUYERS 


Behind the Winton Six is a substantial 
company. Free from watered stock, from 
bonds, notes, and mortgages, from the burden 
of past extravagances; owning its plant scot 
free, taking cash discounts on all purchases, 
specializing on high-class work, employing 
expert and contented workmen, and pursuing 
policies that make for efficiency and perma- 


nence, the Winton Company stands behind the 
Winton Six with a guarantee that makes your 
purchase enduringly safe. 


FINEST OF FEATURES 


This highly developed car has the best of 
everything — low suspended body with yacht- 
like lines, long stroke motor, left drive, center 
control, electric lights, self-starter, finest mohair 
top, easily handled curtains, rain-vision glass 
front, best Warner speedometer, Waltham 
eight-day clock, Klaxon electric horn, tire 
carriers, four-cylinder tire pump, demountable 
rims, full set of tools, German silver radiator, 
metal parts nickel finished. Price $3250, fully 
equipped. 


GET THIS INFORMATION 


Buy carefully this year. Swift changes in 
the automobile industry warn you to exercise 
caution. What these changes are and what 
they mean will be found in our Book No. 18. 
We send it to any owner or prospective buyer, 
together with a description of the finest car in 
America. Write today. 


The Winton Motor Car Co., 24 Berea Road, Cleveland, O. 


The Fashion Plate of Automobiles—$3250 Fully Equipped 
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P O Cycles 


Motorcycling is the most glorious sport of the day. No other 
vehicle ever invented provides a means of locomotion at once so 
exhilarating, speedy and economical. 


The Pope models assure you the maximum of comfort, safety and 
speed at the minimum cost of running and maintenance. 


“Pope Quality Has Never Been Questioned”’ 


Model H Lightweight $165 


One of our most successful and popular models giving you a wonderful 
value for the money. Motor 4 h.p.; V belt; simple instant tension 


adjustment; imported magneto; 51-inch wheel base; 26-inch wheels; 
weight only 160 lbs. 


Send for Free Catalog. It tells all about this popular, lightweight 
motor cycle and the three other models built by THE POPE 
MANUFACTURING CO., 479 Capitol Avenue, Hartford, Ct. 


Also Makers of Pope-Hartford Automob.les, Columbia, Rambler and Pope Bicycles. Catalogs Free, 
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The Same Principles 


that make the Graflex Camera best for pictures like these 


are the ones that make the Graflex best 
for your kind of photographic work. 


With the Graflex you can make snap shots in the shade, or 
even indoors. With the Graflex you see the image night side up, 
the size it will appear in the negative, up to the instant of exposure. 
There is no uncertainty—focusing scale and finder are done away with. 


The Graflex shutter works at any speed from “‘time’”’ to 
1-1000 of a second. 


Our illustrated catalog tells all about the 
Graflex Cameras, and how they work. This 
catalog is free at your dealer's or direct 
from us. 


Be sure to specify Graflex 
Catalog. 


FOLMER & SCHWING DIVISION 


EASTMAN KODAK CO. 
3 A GRAFLEX ROCHESTER, N. Y. 
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The tonic effects of choicest Saazer 
Hops and nutritive, tissue building 
properties of the best American Bar- 
ley are scientifically combined in— 


The Perfect Food Tonic 


Easily assimilated by the weakest 
stomach. 


Leading physicians everywhere 
recommend Malt-Nutrine to nurs- 
ing mothers, the aged, infirm and 
convalescents. 

It prevents nausea from train or 
sea-sickness. 


Malt-Natrine Declared by U. S. Revenue 
Department a Pure Malt Product, Not an 
Alcoholic Beverage. Contains 14'2% Malt 
Solids 1%,% Alcohol. Sold by Druggists 
and Grocers. 


ANHEUSER-BUSCH, ST. LOUIS, MO. 
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You’re **The Picture Of Coolness’? In B. V. D. 


RIFLES don’t nag you—heat doesn’t fag you in Loose a Light 

Woven B. V. D. You’re not chafed and confined, as in tis t fitting 

underwear. You joy in the feeling of musc/e-freedom, as well as in the 

coolness of B. V. D. Coat Cut Undershirts and Knee Length Drawers, or 

Union Suits. Comfort and common sense say “‘B. V. D.” 
To get genuine B. V. D. get a good look at the /abel. 


On every B. V. D. Undergarment is sewed 
This Red Woven Label 


(Trade Mart Reg. U. S, Pat. Of. and 
Foreign Countries. ) 
Insist that your dealer sells you 
only underwear with the B. V. D. 
label. 


B. V. D. Coat Cut Undershirts and 
Knee Length Drawers, 50c., 75c., 
$7.00 and $1.50 the Garment. 
B. V. D. Union Suits ( Pat. U.S.A., 
4-30-07.) $1.00, $1.50, $2.00, 
$3.00 and $5.00 the Suit. 


The B.V. D. Company, 
New York. 


London Selling Agency: 
66 ALDERMANBURY, E. C. 
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KODAK 


Pictures, 


Post Card Size, 
(3% x 5% inches) 


Price, 


$20. 


quality and efficiency all the way. 


Kodak catalogue free at your dealers, or by mail. 


34 Folding Pocket 


So capable as to meet the requirements of the 
expert— So simple as to fit the needs of the novice. 


The high grade rapid rectilinear lens permits snap shots up to a hundredth of a 
second. The automatic focusing lock is quickly set for any distance from 6 feet to 
100. Has Kodak Ball Bearing shutter, automatic speeds 1/25, 1/50, 1/100 second 
—also operates for time and bulb exposures—loads in daylight with Kodak film 
cartridges, and an indicator registers each exposure as made. Kodak simplicity, 


EASTMAN KODAK COMPANY, Rocuester, N. Y., The Kodak City. 
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Sixty-eight Miles An Hour 
On a Harley-Davidson 


N buying a motorcycle there are five prime points to be considered 
They are Speed, Economy, Comfort, Reliability and Durability 
The Harley-Davidson has these qualities to a greater degree than 


any other motorcycle made. 


Speed 
In the Bakersfield, California Road Race, 
Frank Lightner’s stock Harley-Davidson 
(the kind youcan buy—nota special racing 
machine) attained a speed of 68 miles 


an hour. 
Economy 


The Harley-Davidson holds the World’s 
Official Record for economy. 


Comfort 


The Harley-Davidson is the only motor- 
cycle which incorporates the Full-F loteing 
Seat and Free Wheel Control. The Ful- 
Floteing Seat places 14” of concealed 
compressed springs between the rider and 
the bumps. The Free Wheel Control 
permits the starting and stopping of the 


Here’s the proof: 


machine without the tiresome pedaling or 
running alongside comman with the ordi- 
nary motorcycle. 
R Li bilit 

The Harley-Davidson is the only machine 
which has ever been awarded a diamond 
medal and a thousand plus five score in 
an endurance contest. The plus five score 
was for its super-excellent performance. 
These awards were made by the National 
Federation of American Motorcyclists. 


Durability 


The first Harley-Davidson made, over 
eleven years ago, has covered now over 
one hundred thousand miles and is still 
giving satisfaction today, retaining even 
its original bearings. 


Seven departments of the United States Government use a total of 


nearly 4000 of these machines. 
This in itself is proof of its superiority. 


If you want a machine that will give and 


continue to give entire satisfaction from every point of view we would suggest that 
you call on our local dealer for demonstration or write for catalog. 


HARLEY-DAVIDSON MOTOR COMPANY 


PRODUCERS OF HIGH GRADE MOTORCYCLES FOR OVER ELEVEN YEARS 


319 B Street 


MILWAUKEE, WISCONSIN 
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In the depths of tropical seas the 
coral polyps are at work. They are 
nourished by the ocean, and they 
grow and multiply because they 
cannot help it. 


Finally a coral island emerges 
from the ocean. It collects sand 
and seeds, until it becomes a fit 
home for birds, beasts and men. 


In the same way the telephone 
system has grown, gradually at 
iirst, but steadily and irresistibly. 
It could not stop growing. To stop 
would mean disaster. 


Coral Balldere the thin 


The BellSystem, starting with afew 
scattered exchanges, was carried for- 
ward byan increasing public demand. 


Each new connection disclosed a 
need for other new connections, and 
millions of dollars had to be poured 
into the business to provide the 
7,500,000 telephones now connected. 


And the end is not yet, for the 
growth of the Bell System is still 
irresistible, because the needs of the 
people will not be satisfied except by 
universalcommunication. Thesystem 
is large because the country is large. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
AND ASSOCIATED COMPANIES 


One Policy 


One System 


Please Mention Popular Mechanics 
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“Start your boy on the road 
to health on a bicycle” 


Look at that sturdy youngster out there taking a spin with his dad. ‘That’s 
the kind of medicine your boy needs. Invigorating, outdoor exercise will 
make your boy well and strong and keep him healthy. It would do you a 
world of good, too, to get a bicycle and join your boy in a daily ride. 


Buy him a Mead “Ranger” 


Is your boy worth $18.00 to you? 


You can buy for your boy today a better bicycle for 
$18 than the one you paid from $100 to $125 for 
when you were a boy. e “Ranger”’ bicycle is 
the crowning achievement of a generation of bicycle 
building. In it you will find all that is best and most 
durable in design, construction, detail and equipment 
—the *‘bests’’ that Europe and America produce—a 


10-day inspection—year guarantee 


We have bicycles selling for more and some models 
for less than $18. We will send any of our models to 
you for a 10-day free inspection and test—we guaran- 
tee any of them 1 year, the ‘‘Ranger’’ for five. 
For pleasure or utility the ‘‘Ranger’’ bicycle has 
no equal. The easiest and most economical way to 
keep your children healthy and strong is to present 


bicycle that is today years ahead of its time. them with ‘“‘Ranger”’ bicycles. 


Write us today for full description 


and details—we are manufacturers selling direct to the user—no commissions—you pay no jobbers’, dealers’ 
or agents’ profits—largest bicycle makers in the world and are satisfied with /arge volume and smai/ profit. 


President Wilson is an ardent bicyclist. His bicycle was his daily 
companion during his recent Bermuda vacation 


To fit out all the family with up-to-date wheels will not cost a great deal. Get bicycles and share the 
delights and benefits of bicycling with your children. We sell the finest guaranteed 1913 models, $12 to 
$27. 1911 and 1912 models, ali best makes, $7 to $12. 100 second-hand wheels, all makes and models, 
good as new, $3 to $8. Tires, coaster brakes, rear wheels, lamps, sundries, parts and repairs for all makes 


of bicycles at half usual prices. Write today for full information. 
Mead Cycle Co. X?; Chicago 
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Southern Red Cedar Chest 
more than pays for itself in what it saves 

It protects furs, furs, woolens plumes from 
moths, mice, dust and damp. It pays for itself over 
and over again in the pleasure and satisfaction it gives. A 
Piedmont looks rich in any home. The ideal gift for wed- 
dings, birthdays, graduations. The finest gift to every 
woman and to every girl. Every Piedmont is made of 
genuine Southern mountain red er os moth proof 
cedar. Write today for fine book—FR 


15 Day s Free ‘Trial 


See this ey. chest in your home on 15 days free 
trial. Send direct to us. Get your chest at factory prices. 
Freight prepaid The most liberal offer « ever made. The 
biggest and finest line of cedar chests in the world to select from. 

Our great catalog shows all designs, 1 + and i dees. Write for it. 
Book Fre mont chests, couches, chiffo- 
robes, high-boys, low-boys; all 


Southern mountain red cedar shown in fine illustrations. 


Every style and design in Pied- 


Also booklet. Story of Red Cedar. and big 
64- justrated atalog pos RE Also 
ors $p off ffer. Send your and and 


get all FREE. Write today. Don’t 
Piedmont Red Cedar Chest Co., Dept. 510, iStatecvie, N.C. 
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Moth oth Proof Cedar Chest 


“BABY GRAND” 
Style A size 3x6. 
Style size west. 
Style C size 4x 


Billiards at Home 
—On the “Baby Grand” 


Own the world’s finest home billiard table— 
a genuine Brunswick— the beautiful “Baby 
Grand.” Genuine Mahogany, inlaid design, 
highly finished. Celebrated Baby Monarch 
Cushions. Vermont Slate Bed. Concealed drawer 
holds playing equipment. 

If space is limited choose our “convertible” Dake 
Billiard or — ap -Billiard Tables. Low prices, direct 
from world’ jest largest billiard table manu- 
facturers. 

OVER A YEAR TO PAY 

FULL PLAYING OUTFIT FREE 

Play while you pay! Complete Playing Outfit and all 
accessories free with table. Includes cues, balls, bridge, 
rack, markers, rules and book “ How to Play.” 

Write for Beautiful Free Book 
“BILLIARDS —THE HOME MAGNET” 

Accurately describes and illustrates in full colors 

styles and sizes of Brunswick Home Billiard and Pocket 


Billiard Tables. Gives special prices and ““ Easy Payment 
Proposition.”” Write 


The Brunswick-Balke-Collender Co. 


Dept. GB—Wabash Ave. at Harrison St.— CHICAGO 


We will deliver a complete heating 
equipment at your station at factory 
Prices and wait for our pay while you 
test it during 60 days of winter weather. 

The entire outfit must satisfy you or 
you pay nothing. Isn’tthis worth looking 
into? Could we offer such liberal terms 
if we didn’t know that the Hess Furnace 
excels in service, simplicity, efficiency, 


economy ? 
We are makers—not dealers—and will 
save you all middlemens’ profits. No room 
for more details here. Write today for free 
48-page booklet which tells all about it. 


on @ post card 


HESS, 910 Tacoma Bidg., Catoage 


MECHANICAL PERFECTION 

in writing equipment is guaranteed in the World’s 

Standard WATERMAN’S IDEAL FOUNTAIN PEN. 
SOLD BY LEADING DEALERS EVERYWHERE. 


GREATEST STEEL-CONSUMPTION COUNTRY 
—The annual amount of steel consumption per person by 
the larger nations is as follows: United States, 617.3 lb.; 
Belgium, 418.9 Ib.; Germany, 396.8 lb.; England, 3086 
lb.; France, 196.2 Ib. 


$18.85 for this $28 [~~ 
Porcelain Enameled. 
Roll Rimmed Sink “%, 


Long back and enameled drain board, All in One Piece. Be | 
20 in. wide, and 52 in. long. Price includes faucets and 4 | 


legs. WRITE FOR CircU LARS AND PRICES. Larg 


e 
stock Pl and at W 
to Consumer at Lowest Prices. 


JOHN HARDIN CO., Grove ‘Ave. 


Chicago 


Indestructible. 


A Blessing For Women 


Let Your Engine or Motor Do the Work 


and make an end to washday drudge 
of the unsanita 

THE MOST UP- 
YOUR wife. 
PRACTICAL washer can be found than the famous 


All Metal Sanitary Paragon Revolving 
Cylinder Power Laundry Machine 


NO WOOD used in any part. The PARAGON is a true reproduction 
of the expensive and powerful Cylinder Washers exclusively and successfully used in 
Steam Laundries, Hotels and Hospitals, Over 100,000 Paragon Washers used in the U.S. 


A Golden Opportunity for 30 Days Only 

to secure one of these wonderful genuine laundry machines, complete with REVERSI. 
BLE POWER WRINGER at a very considerable REDUOTI 
ONCE for Catalog No. 1 and further details of the most generous proposition made. 


PARAGON MFG. CO., 2401-03 W. 14th St. CHICAGO 


yin YOUR home. Of course, NONE 
, old-fashioned wooden rotary washers will do. ONLY 

TO-DATE machine ought to pe h for 
EXPERTS will tell you that NO MO and 


ON in price, if you write AT 
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and brains win. 


HAT’S the point—‘‘What d’ye KNOW?” 


Today it’s a battle of wits— 
Muscle and brawn don’t count so much as they used to. 


In the conquest for good jobs and big salaries it’s brains—not brawn— 


that win the day. 


“What d’ye KNOW?” is the one great question that draws 


the line between defeat and victory—between “wages” and “‘salary’’—between 


you and the Boss. 
What do YOU know? 


Are YOU so expert in some line of work that you can 


“make good” as a foreman, superintendent, or manager? If not, why don’t you 
mark and mail the attached coupon and permit the International Correspondence 


Schools to show you how you CAN “make 
good” on a big job. 


For more than 21 years the I.C.S. have been 
showing men how to do better werk and earn bigger 
salaries. Every month over 400 students write of 
promotions or salary increases through I.C.S. train- 
ing. What the I.C.S. are doing tor these men 
they can do for YOU. 


No matter where you live, how old you are, what 
hours you work, or how limited your education— 
if you can read and write and are ambitious to 
learn—the I.C.S. can train you in your own home, 
during your spare time, for a more important 
and better-paying position. 

Mark and mail the attached coupon—it won't 
obligate you in the least—and the I.C.S. will 
show you how you can acquire this salary-raising 
ability by their simple and easy methods. 

It will cost you nothing to investigate—it may 
cost a lifetime of remorse if you don’t. 


Mark and Mail the Coupon TODAY 


StS 


INTERNATIONAL CORRESPONDENCE SCHOOLS 


Box 873, SCRANTON, PA. 


Stationary Engineer Sheet-Mete. Worker 
Textile Manufacturing Navigation Spanish 
Gas Engines Languages French 
Automobile Running Chemist German 
Name_— 
Present Occupation 
State _ 


plain, without further obligation on my 
quality for*he position betore which 


mark X. 


art, how I can 


Electrical Engineer 
Electric Lighting Supt. 
Electric Car Running 
Electric Wireman 
Telephone Expert 
Architect 

Building Contractor 
Architectural Draftsman 
Structural Engineer 
Concrete Construction 
Mechanical Engineer 
Mechanical Draftsman 
Refrigeration Engineer 
Civil Engineer 


Meta! Minin 
Locomotive Fireman &Eng. 


Civil Service 
Railway Mail Clerk 
Boo! 


eepin 

Stenography ATypewriting 

Window Trimming 

Show-Card Writing 

Lettering & Sign Painting 

Advertising 

Salesman 

Commercial Illustrating 

Industrial Designing 
mmercial Law 

Teacher 

English Branches 

Good English for Kvery One 

Agriculture 

Poultry Farming 

Plumbing & Steam Fitting 
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—There is a Constant Demand 
for Good Inventions 


Thousands of the biggest money-making inventions 
have been the “little” things that have made people 
wonder why they were never thought of before. 


and 


“HOW OBTAIN PATENT” 
These Books Sent Free 


If you have an invention send us a sketch, photograph or model of it. We 
will give you a report as to its patentability absolutely free. If you have no 
invention send for our book, “What to Invent.” It contains hundreds of 
valuable suggestions. We are recognized authorities on patent matters and 
have helped hundreds to find a ready and profitable market for their ideas. 
We can prove it. If you wish to sell your patent we will advertise it in manu- 
facturers’ journals at our expense. 


Don’t Wait—Find Out NOW! 


Your idea will never do you any good if some one else patents it ahead 
of you. Act quick! Let the other fellow say “he thought of it a long time 
ago.” You reap the profit. Let the others wish they had. 


Advice Free— All Matters Confidential 


We have secured patents for thousands of inventors and have many 
letters proving the value of our services. Write us. Send rough 
drawing or model of your invention for our opinion. We will guard it 
carefully and report quickly. You are under no obligations to proceed 
further. Our plan is simply a square deal to all. Our books, “What to 
Invent” and “ How to Obtain a Patent” are the best publications written 
for the man who has an idea to patent, or who is of an inventive turn of mind. They 
show just how to proceed with your idea and tell of hundreds of things to invent. We 
patty send these books free. The sooner you write for them the sooner you will 

now all about patents and the many different lines in which new inventions or 


an invention send us a sketch of it for report and ask for the books at the same time. 


pepe improvements may be made. 
have 


CHANDLEE & CHANDLEE, 970 F Street, Washington, D. C. 


REGISTERED ATTORNEYS 


(Combined with H. Ellis Chandlee & Co.) 
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Trade Marks and 

Patents 
or Fee Returned 
Special Offer—Free Search of Patent Office Records 


Send us a model or sketch and description of your invention, and we will make a 
Free Search of the Patent Office Records to ascertain if it is patentable. If we report 
the invention patentable, we will guarantee to obtain a patent or return our fee, 
and furnish a certificate of patentability backed by a bonded contract to that effect. 


This Certificate of Patentability will protect the inventor and serve as proof 
of the invention until the case can be filed in the U.S. Patent Office. 


Obtaining Assistance for Inventors 
Our certificate is of great assistance to inventors 
who require financial aid to obtain patents. 
Our Four Books Mailed Free 
to any address. Send for these books—the finest 
publications ever issued for free distribution. 
Hew to Obtain a Patent 
Our illustrated eighty-page Guide Book is a book of 
reference for inventors, and contains 100 mechanical 
movements illustrated and described. 
Fortunes in Patents 
Tells how to invent for profit, and gives history of 
successful inventions. 
What to Invent. 


Contains a valuable LIST OF INVENTIONS 
WANTED and suggestions concerning profitable 
fields of invention; also information regarding prizes 
offered for inventions, among which is bs 


Prize of One Million Dollars 
offered for one invention, and $10,000 for others. 
Patents That Pay 
Contains letters from our clients who have built up 
ible enterprises founded upon patents procured 
us; also endorsements from prominent inventors, 
manufacturers, Senators,Congressmen,Governors,etc. 
We Advertise Our Clients’ 
Inventions Free 
In a list of Sunday newspapers with two million 
circulation, in manufacturers’ journals and in the 
World’s Progress. Sample Copy Free. We save you 
time and money in securing pacont®, After the patent 
is granted we assist you SELL YOUR PATENT. 
Foreign Patents 


WE HAVE DIRECT AGENCIES IN ALL THE 2. 
‘AL FOREIGN COUNTRIES and secure - 


PRINCIP. 

at the OST. Write for our Illustrat rey $150,000 building opposite U. S. Patent Offic 
Guide Book on Foreign Patents,sent free to any address. SPECIALLY ERECTED by us ra OUR own a 


WANTED NEW IDEAS 


Send for LIST OF PATENT BUYERS who consult us when perchecing eee. Con- 
tains requests from MANUFACTURERS, MAIL ORDER HOUSES an ROMOTERS 
for patents secured by us, and suggestions as to New Ideas —y A to purchase. 
We invite manufacturers and promoters to address our Sales partment regard- 
ing the purchase or leasing of a number of meritorious patents secured by us. 


REFERENCES 


Second National Bank, Washington, D. C. R. G. Dun & Co., Washington, D. C. 
Union Savings Bank, Washington, D. C. Smethport Glass Co., Smethport, Pa. 
Shamber of Commerce, Washington. D. C. The Melvin Gauge and Signal Co., Scranton, Pa. 
Pitner Gasoline ae | Co., Chicago, Ill. M. Winter Lumber Co., Sheboygan, Wis. 
ational Savings and Trust Co., Washington, D. C. 


VICTOR J. EVANS & CO., Patent Attorneys 


NEW YORK OFFICES: 132 Nassau St. PHILADELPHIA OFFICES: 1429 Chestnut St. 


_—— Offices: 724-726 9th St., N. W., WASHINGTON, D. C. 


| 
| 
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NTED-ID 


Manufacturers are 
constantly writing me for patents pro- 
cured through me. The demand for good ideas 


Protected by Owen Patents 


is greater than ever before. Send for my free books and read the 
‘letters from the greatest manufacturers in this country. Read their 
“requests * for Owen Patents and see for yourself what ideas they want. 
You: can help supply the unceasing demand for good inventions. 


“My: clients are provided with free manufac- 
turing. ‘facilities, and I aid them in many ways, 
witkout- charge, to sell their patents. Appli- 
cations filed me advertised free. 


You will get a strong patent or I will get no 
compensation. Your interests are my interests. 


FREE! 


A simple request will bring you the following three 
finest patent books published absolutely free—you will 
incur no obligation by writing me. 

“SUCCESSFUL PATENTS ”—a new 72 page guide 
book; tells how to proceed to be successful; describes 
my advantageous business methods. 

“STEPPING STONES ”— gives lists of over 200 in- 
ventions wanted; gives forecasts by Edison and many 
other authorities; tells the plain truth about prizes of 
millions of dollars for inventions. 

“PATENT PROMOTION ”—tells you how to pro- 
mote your invention; why some inventors fail; the value 
of your rights, etc. 


Write for these books today—NOW! Advice costs nothing 


VERY HIGHEST REFERENCES ’ 
Beak, Lenges Morhinery Co., S P E Cc I A L 
ashington airfield, iowa. 
American Loktile Co., Antholene Mfg. Co., Send me a sketch or model of your in- 
Alexandria, Va. Hutchinson, Kans. vention and I will make a search of the U. S. 
National Metal Tile Co., Whitehead Hosiery Mills, Patent Office Records FREE OF CHARGE 
Washington, D. C. Burlington, N.C. and report to you concerning patentability, 
National Suppl apply Co., Dickinson Mfg. Co., practicability, etc. 
Berlin, Des Moines, lowa. 


And an immense number of others whose letters Your work will receive my PERSONAL attention 
are printed in my booklets. - —but my fees are no higher than others. 


RICHARD B. OWEN WASHINGTON, D. C. 
Inventors submitting their inventions to me are p until their applications are filed. 


\ \ | 

| 
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PROTECT YOUR IDEA! 


PATENTS THAT PAY 


$561,530.00 Made by Clients “MY TRADE-MARK" $561,530.00 Made by Clients 
Proof back of it-write for my FREE literature-it will pay! 


BOOK “What and How to Invent— = 
Proof of Fortunes in Patents”—FREE ——=y —_ 


— 
Wa Containing: Views of Prominent Men and Publications on Inventions; Ss 
* Patents Wanted”; “ How to Advertise Your Patent”’; “How to Secure 


oney to Procure a Patent”; Suggestions as to what to Invent ; What 
my clients have done; Women Inventors, etc. 


$20,000.00 in Two Prizes 


INSTRUCTIVE CIRCULARS GIVING FULL INFORMATION — FREE 
EXPERT—PROMPT SERVICES red Patent A 

112-page Guide Book for Inventors, FREE E. E. VROOMAN, ae Sereet. Nw Wash., D. Cc. 

Old-established branches throughout the world 


PATENTS || (rotherlarge cums 
FORTUNES 

y ror you || | or other large sums—the real 
Our free booklets tell how, what to invent, How . 
To CHoosE AN ATTORNEY, and save you money. ||| PYIZES Or rewards actually 


Prosperous clients in all states. Best 


° ’ and other references. WRITE TODAY obtainable, and h ow. The 
D. SWIFT & CO., @xaaneros Bc. patents wanted by capital. 


cL L. Pl RKER Send 8 cts. postage for books 
F AT ENT rset ‘Lawyer of intense interest and great 


wasninaron.o.c. value to inventors. 
Patents, Trade Marks, Copyrights, Patent Litigation R.S.& A.B. Lacey, Dep.H, Washington,D.C. Estab. 1869 


Handbook for Inventors, “* Protecting, Exploiting 
Selling Inventions” sent free upon request. Patents that 


NO PROFITS IN AIRSHIP BUSINESS—The ques- TRY 
tion of “Does it pay?” has become a weighty consider- 


Gee “MY FIRST INVENTION” Story 
ation with airship manufacturers. The experiences of 


Only Patent Attorney with 2% years’ 
German builders are cited as examples of the unprofit- experience, Inventing, Making, 
ableness of the field. Two companies, the Siemens- Selling, his own and other patented de- 
Uchuckert and the Clouth-Zeppelin, have completely used originality. 
up the capital of $1,250,000 which was raised by national ME 
subscription, and have discontinued building, it is 


reported. The passenger service run by the Zeppelin 
company, in conjunction with the Hamburg-Amerika 
company, shows a deficit of nearly $250,000. The Zep- 


from” $128,000 to $816,000, HOW A PATENT MAY 
BE MADE VALUABLE 
SAVINGS BANK 


PIONEER 


Send for This ( What You Should Know 
TRUSTand FREE BOOK / What To Invent 
. rapid development of Wyoming makes it safe for us to - What NOT To Invent 
Pet contthe iBighest ea iz percent, Sur which tells you How To Sell Your Patent 
be we axe Wy Copies of nearest Patents and report in every case without charge 


Write today for booklet, also how to get miniature bank FREE. H.L. WOODWARD, 9th & 6 Sts., Washington, D.C. 
& Rast, Gite. «> Basin, Wyo. 


PAT EF | T THAT PROTECT and PAY 


Send for FREE 96-page book. 
Advice free. Terms reasonable. Highest references. Best results. 
Send sketch or model for FREE examination and opinion. 


Recommended Patent Lawyer in the Bankers’ Register and special list of selected lawyers. 
Also in Martindale’s Law Directory, Sharp and Alleman’s Directory of Lawyers, The 
Gast-Paul Directory of Lawyers, and Kime’s International Law Directory. 


ALL BUSINESS GIVEN PROMPT AND PROPER ATTENTION 
A large list of strong recommendations furnished free 


WATSON E. COLEMAN, Patent Lawyer, 622 F St.,N.W.,Washington, D.C. 
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MOTOR 
DY NAMO 
ectrica 


BARGAINS 


You can— with profit — dis- 
pose of any outgrown electrical 
machinery to_us, or buy from us at attractive prices, fully guaranteed rebuilt Motors or 
Dynamos. It will pay youto read our Free Mon Bulletin. Send for it today. 
We are giving prompt repair service to 
Ps ; patrons in all parts of the United States 
The 


F. Bissell Co., 226 Huron St., Toledo, Ohio 
INVENTORS 
This Lathe Costs You ee 


Are Free of Charge. 
All i build 
Complete with lathe tools and special "machinery, dies tools and Tiesto 
manufacture sheet metal goods, etc. We 
scroll saw attachment as shown $ 1 2 are expert mechanics, over thirty years ex- 
in cut. An ideal outfit for home perience and have one of for, Booklet Net 
work or small shops. Well 
built and highly finished, 
polished parts nickel plated. 
Swing of lathe, 5 in. Length of 


Ask for Bulletin 27 
of Fully Guaranteed 


Rebuilt 


We'll Buy From You Any 
Electrical 
Machinery 
You Have Outgrown 


We do not 
handle 
novelties or toys 


NACKE & SON 
236-242 S. Stin St., Philadelphia, Pa. 


in the country. Ask Booklet 
free. E 
in. Distance between 


centers, 13'4 in. Write for full 
information. If you are in- 
terested in scroll saw work, 
send 10c for Bowman & Russell 
catalogue 64 of patterns. We also 
sell scroll saw wood—all kinds. 


ORR & LOCKETT HARDWARE CO. 
Lathe Dept., 14-16 W. Randolph St., CHICACO 


us BE YOUR MANUFACTURER? 


THE NAGEL—~CHASE MFG. CO. 


152-L6S K. Erie St... CHICAGO, ILt 


DISAPPEARING RIBS—The man of the future will 
have nine ribs instead of twelve on either side of the 
body, a larger head, fewer teeth, shorter arms and 


shorter legs. and will also be smaller in height, accord- 
A U M PU MPS ing to a French professor who has made a study of the 


primitive races in Australia. 
MECHANICAL 
Tools, SUPPLIES AND MATERIAL 
P t = AND 
arts, FAR LIGHT MACHINE WORK 
Etc., for 


132 MILK BOSTON 
eaners WRITE FOR BOOKLET OF 


Pumps, hose, tools, tanks, etc., = stationary house plants and | NVENTOR ? Ss SUPPLI ES 


mae” vacuum cleaners. Our pumps, internally frictionless, 
i 


vacuum, great capacity for constant heavy service. UNION MODEL WORKS (Established 1882) 119 $. Clark Si., CHICAS® 
BurLp Your Own MACHINE—SAVES Ha tr. The oldest, most reliable, most offisions model 
VACUUM SUPPLY CO., ANN ARBOR, MICH. making and experimental house in th 


rarwANTED ze nufacture META! 
i making ols an pecial 
Expert work, Complete equipment. 
NATIONAL STAMPING & ELECTRIC WORKS 
Chicago, Lil. 


A DD D DO OR 
; 


412 5. Ciinton Street, Dept. 


Mr. Sensible Inventor: 


RIGHT NOW, before spending any money or 
running any risks, get the benefit of our 25 
years’ experience with patents, WRITE NOW. 


BENJAMIN AND BASSETT 


Patent Attorneys and Mechanical. Experts 
Providence Savings Bank Bldg., WASHINGTON, D. C. 


' 
| 
4 
be 4 
i We 
— 
and special 
| 
4 | 
ee é 
== 
WE MAKE MODELS, TOOLS, DIES, MOLDS, PATTERNS 
AND MODEL PARTS EXPERT GEAR CUTTING 
Inventions developed and simplified, aiso manufacturing. 
| 


© 
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| 2131 Trinity Bldg. NEW YORK CITY 
— 
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A Private 
Water System 


at low first cost and no operating 
expense is supplied by a 


RIFE RAM 


This ram will pump and deliver 
where you want it, either into a 
pneumatic or open tank, any 
quantity of water. 
It operates automatically with 
the overflow from a stream, 
artesian well or spring amount- 
ing to 3 or more gallons per 
minute and a head or slanting 
fall of 3 or more feet. 
If you haven’t these conditions, we 
a, can supply the best gasoline-engine 
Pumping system.’ 

Free booklet 


on request 


RIFE ENGINE 
COMPANY 


is of course the most essential 
requisite of a lathe for Garage 
work, as well as for Automobile 
and general repair work. We 
have it in our lathes, but we 
have kept the price very low. 


We would be glad of an opportunity of 
convincing you that we offer both 
high quality and low price in the 
Sebastian Lathe. Our catalog free. 


The Sebastian Lathe Co. 


107 Culvert Street CINCINNATI, OHIO 


THE HISTORY OF CHIMNEYS—Chimneys are 
modern; that is, chimneys with fireplaces and flues. 
None of the Roman ruins show chimneys like ours. 
Braziers were used in the living rooms. The chimney 
of antiquity consisted of a hole in the roof. The wealthy 
Romans used carefully dried wood which would burn 
in the room without soot. The modern chimney was first 
used in Europe in the fourteenth century. 


VACUUM PUMPS 


For Powerful Portable and Stationary 
Vacuum Cleaning Plants. 
tro They take up their own wear, 

am Powerful; Noiseless; can’t 
me get out of order. 


GET CATALOG No. 23 


‘LATHES 


9 to 13-inch Swing 


List price $75 and up according 
to size. When ready to buysend 
for Lathe Catalog and prices. 


W.F. & John Barnes Co. 


100 Ruby Street, ROCKFORD, ILL. 


South Bend Lathes 


11", 13", 16" and 18" swing 
For the Garage and Machine Shop 
$300 00 
Equipment for 201° 
Write for Catalog and Price 


423 Madison St., South 


ta RED DEVIL 
DO YOUR WORK 


6-inch Motor 
Improved construc- 
tion, absolutely per- 
fect, runs your 
washing machine and a 
hund other things. 
Power for small tools. 44 
horse wer on \-inch 
pipe pounds pressure; 

horse power on 2-inch pipe, 60 pounds 
pressure. New net price, $5.00 cash 
with order. 


No. 1492 4-inch Motors 
for ea rinding, polishing 
and buffing. Runs sew- 
ing machines, fans, bot- 
tle washers, etc. ‘ice 
with emery, buffin 
wheel, silver polish an 
Ki ulley, $3.00. No. 1493 
ower and pulley only, 
horse power 
pounds pressure. 
Improved construction. 
Speeds, 3,000 to 5,000 
revolutions per minute. 
Cay scientifically and 
mechanically perfect 
small water motor man- 
ufactured. Patented 
construction makes it 
possible. Tremendous 
output warrants the price. 
Money back for any reason. 


CATALOGUE AND 
LARGE SHEET FREE 


DIVINE WATER MOTOR CO. 


Dept. T UTICA, NEW YORK, U.S.A. 


For the name shguer (yet tasSuene ce tool dealer, we will send you free 
book! ‘Theory and Design of Water Motors."’ 


Qualit 
| 
= 
~ 
LEIMAN BROS., 62P John St.,. NEW YORK 
| 
| 
Inch 
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| 
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Superior 
Machinery 
A modern line of woodworking 
machinery for Furniture Factories 
— Piano Factories— Box Factories 
—Cabinet Shops— Pattern Shops — 
Carpenter Shops— Wagon Shops— 
Repair Shops—Contractors— 
Manual Training Schools, 
etc. If interested write for 
our catalogue and net prices. 


Largest manufacturers 
of woodworking machinery 


in Chicago. 


Jones Superior Machine Co. 


1266 W. North Ave., CHICAGO 


Jones Machine Moulded 


PULLEYS 
and GEARS 


Clutches, Sprockets 


Shafting ana Hangers 

j THE LARGEST LINE OF ’ 
Power Transmitting Appliances 

THR COUNTRY 

SEND FOR GENERAL CATALOGUE Al18 


W. A. JONES FOUNDRY & MACHINE Co. 


1400 North Ave. CHICAGO 


Factories 
ETC., ETC. 


Theldeal Tool 


A Forge, Anvil, Drill Press, 
Vise, Emery Wheel, Pipe Vise 


Six Practical Tools Combined in One 


Save Time, Labor and Money 
That’s All 


MANUFACTURED BY 


Tessmer Machine & Tool Co. 
DETROIT, MICH. 


Write for particulars 
and Catalogue 104 


The Cylinder Key 
Duplicating Machine 
is worth its weight in gold to Tinsmiths, 
Hardware men, Plumbers, Electricians, etc. 
It offers hustlers a chance to get into a steady 
business or a profitable sideline wherever 
there are doors to lock. It is simple, accurate 
and inexpensive. 


ORR & LOCKETT HARDWARE CO. 
14 W. Randolph St. CHICAGO 


1912 A RECORD YEAR FOR “SOO” CANALS— 
Movement of freight through the canals at Sault Ste. 
Marie during the navigation season of 1912 aggregated 

for lathe work % to 


for this high grade Ama- 
one inch. We have 
been manufacturing these 


i goods for fifty years. 
illustrated MAPLES MFG. CO., Box 591 
catalogue South Norwalk, conn. 


CRESCENT Machines 


are high in quality, durable, convenient, 
and give entire satisfaction to those dis 
criminating buyers who want the best, 
Send today for our catalog of band 
saws, jointers, saw tables, planers, disk 
grinders, swing saws, planers and 
mutchers, shapers, variety wood 
workers, borers, band saw blades. 
THE CRESCENT MACHINE CO. 
93 Columbia St. Leetonia, O. 


Any Home - Country or City- 
Can Have Running Water 


Running water in any room, and in garage and 
barn — whenever, wherever you want it. All 
you need is a cistern or well and a 


“JARVIS” POWER PUMP 


No hand-pumping; no work, fuss or bother. 


Install 
it yourself, easily. All the facts 
in our Catalog No. 17—send 
for free copy. Dealers 
Wanted — good, 
profitable propo 
sition. Write 


sarvis ENGINE & 
MACHINE WORKS O99) 


Attention! 
| < Electricians | 
Garage Men | 
| | 
| a | | SIX TOOLS IN ONE 
Vis | | 
Ww 
Mone i= 
| 
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| Cys | 
- 
| 
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| 
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{~_ The Pen You Need | 


The most perfect, non-leakable - 
pencil at a moderate price is 


“VULCAN” 


ng or ort. 
skips or blots. Unequaled for Rapid 


Can be carried in any 
position in the pocket. 


BIG PROFITS 
TO AGENTS 


Write now for our profitable selling 
plan and Illustrated Catalog. 


J.C. ULLRICH & CO. 


27 Thames St., New York 


Writing, Ruling 
and Mani- 
folding. 


$1 


3 


LET US GIVE YOU THIS 
TRANSPARENT CELLULOID TRIANGLE 


It is 4 inch size, 30°+-60° angles. Lowest retail price, 
25 cents. Absolutely essential to everyone who draws. We 
make this offer to introduce our new catalogue showing 

SPAULDING’S 
NEW CARRYING CASES 
AND COMPLETE OUTFITS 
for desi ap, engineers and students—com- 
J, pact, durable and convenient. Spaulding’s Carryin 
Dp, Cases are made light and strong. They provide we 
» arranged ng spac pace for drawing 
Y yy board square, Handled like a suit case; 
2 unique, practical, inexpensive. Outfits include all 


necessary equipment. If you draw, send us 
five 2-cent a to-day to pay postage and get 
the free triangle and the catalogue. 
SPAULDING PRINT PAPER CO. 
44 Federal St. BOSTON 


72,472,676 tons, compared with 62,363,218 tons in 1910, 
according to the annual report prepared by the superin- 
tendent of the American canal. 

The aggregate registered net tonnage } paces through 
the canals was 56,736,807, the number registered ves- 
sels using the canals was 853, and their aggregate esti- 
mated value $138,546,300. 

Unregistered vessels carrying freight made 535 pass- 
ages through the canals, carryin .085 tons of freight, 
and registered tonnage carried 591 tons. 


} ADDING MACHINES 
$1.00 and $3.50 

They add quickly, easily, accurately. Dura- 
ble; easily reset. Capacity 8 columns. None 
better for the price. 17,000 sold. Delivery pre- 
paid. Guar: as The $3.50 
adder is SELF INDI Wanted. 
J. H. Bassett & Co., om. 6-B, 5921 IndianaAve. , Chicago 


TY PEWRITERS 


All the Standard Machines SOLD or RENTED ANY- 
WHERE at \ to 44 M’F’R’S PRICES, allowing RENTAL 
RTO APPLY ON PRICE. Shipped with privilege of 
examination. Write for Illustrated Catalog L. 

TYPEWRITER EMPORIUM, 84-86 W. Lake St., CHICAGO 


TYPEWRITERS 


$100.00 Underwoods, Smitha, Olivers, Reming- 
tons, etc., from $10.00 up. Every machine in 
perfect condition, guaranteed two years, with 
to exc ony hree hun- 
red typewriters at $15.00 eac 
while thay last. Write for cut raie prices, and Free Trial Offer 
Lal. MAKES TYPEWRITER EXCHANGE, 157 N. Clark St., CHICAGO, ILLINOIS 


written 
ators without suc- 
ours. 


of Watch Manufacture 


19 jewels, adjusted to temperature—ad- 
justed to positions, adjusted to isochronism. 
Encased in your choice of our magnificent new 
style monogram gold and enamel cases. 


Special Offer 


eee to the public at the vent peice 


s. Steamship Connecticut has 2.000 Burlington 
Watches aboard. On 200 vessels of the U.S. avy, 
find the B is needed in 


Yo u Can get this wonderful timepiece with 
monogram gold and enamel case at the 

same price and on the same terms direct from us as ti the 

men in the U. 8. Navy. Write for our offer. 

The highest grade watch in the world at t! 

the same price direct from us —f + the WHOLESALE) jewelers 

must pay, and if desired, on terms of $2.50 a month 


Send For Our FR 


URLINGTON WATCH CO. 
And our great Special Di- 


Dept. 119Y 
rect Offer. Send coupon. 19th St — Marshall Blvd, 


BURLINGTON 
WATCH CO. 


jewel. thin model Burlington Watch. 


Please Mention Popular Mechanics 
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~ If you have tried other d 
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POPULAR MECHANICS 


OR those difficult places 
where you can’t use a 

_ brace and bit or any 
other sort of drill, the 
“Yankee” Push Brace “gets 
there” in the quickest time. 
It will hold all cutting tools 
that are used in the bit-brace, 
., revolving them by pushing 
the handle. 
Here is a tool that partic- 
' ularly pleases the outside 
man because of the wide 
+ range of its work and its 
| compact form. Just the thing 
for driving heavy screws and 
| can be used for tapping, and 
| to quickly run nuts on bolts. 
Mighty useful around a gar- 
age or to automobile owners. 


“YANKEE” 


Push Brace No. 75 


$2.80 


Chuck with steel jaws, drop 
forged and hardened. Holds 
up to %" squares. Length 
. of tool, without bit, 164" 

’ when closed; 2314" when 
, extended. Handle of tool 
. 2%" in diameter, hard wood 
polished, all metal parts 
nickel plated. The mechan- 
ical details are made with 
“Yankee” care and precision 
to secure ease of action and 
durability. 


Tour cm yeu. 


Convertible Machine-Tool to enable you to work in 
either wood or metal, and MAKE things. It isa “shop” 
in itself. Has many standard attachments of well- 
known makes. Invaluable if you have mechanical 
needs or inclinations. Its high-speed gears may be 
operated by hand or motor power. Thoroughly made 
by machinists, it does TR work. Nothing likeit on 
the market. Write for catalog showing construction, 
adaptability, and samples of work done on it. Address: 
AERMORE MF’G CO., 153 West Michigan St., CHICAGO 


Write for “ “Yankee’ Tool Book” 
— free — for mechanics and house- 
holders; or “‘ Yankee’ Tools in 
the Garage,” free, for motorists. 


North Bros. Mfg. Co., Philadelphia 


"YANKEE TOOLS 
Inake Beller Mechanics 


COAL EXPORTS FROM THE UNITED STATES 
SHOW INCREASE—Coal exports from the United 
States in the current fiscal year will approximate $90,- 
000,000 yalue against $60,000,000 in 1909. These figures 
include the coal and coke exported to foreign countries 
and the coal supplied to vessels engaged in foreign trade. 
Figures for the nine months ended with March, just com- 
piled by the statistical division of the bureau of foreign 
and domestic commerce, show anthracite coal exported 


Myers’ Wonderful Sewing Awl 
leather, canvas, shoes—anything, heavy ae Mend Complete 
‘epair shop in itself. Saves many trips to town harness 


wagon covers, blankets, ete. "Can't t get 
out of order. Original and only aw! wit Sate full ' om 
needle to protect the thread. — MO 

A. MYERS CO., 6339 Lexing ago, Wl. 


To Meet Your Need 


for a really first class dependable 
drill, at a moderate price, we offer our 


Hand Drill No.3 


This is a rarely 


he money; has cut Look it up, 
Shanks 0 to 3/16"; light, @ ~ for catalog 


yet strong and thor- 
oughly well 
made in 
every detail 


MILLERS FALLS COMPANY 
28 Warren St., New York 


Please Mention Popular Mechanics 
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: NO. 1 Rent this Transit or 


; “VULCAN” 


CHAIN VISE Level for nine months 


then it’s yours 


Engineers, 


Surveyors, 
Contractors, 
Builders 
here is the most won- 
; derful offer that has 
No tool so universally adapts ever been made in 
irregularly shaped. e chain : : 
adjusts itself to all sorts of forms; = sigh prices 
the smallest sizes of pipe will not aac com pay: 
d'when gripped. 
The tool is guaranteed to last a ee. Ser aes 
lifetime, is only a handful in size, pte onc 
and has unlimited utility in rvey- Fé 
motor-boat, automobile and all or and engineer to The Transit 
will serve you. ependable or Level, andtosecure 
: drop-forged tools catalogue free. it on terms so easy a ae 
J.H. WILLIAMS & CO. that it is much cheap- epee levels 
7 Superior Drop-forgings er to buy your own sestiant clodio, 
47 Richards St, Brooklyn, N. Y. City instrument in this limb, with 
40 So. Clinton St., Chicago way than to rent one ble vernier 
even occasionally. 
leveling head. 
ES to foreign countries, 3,383,126 tons, valued at $18,031,- e 
ed 093; bituminous coal, 11,013,909 tons, valued at $27,- 50 years of ality 
0, - 908,998; coke, 649,941 tons, valued at $2,384,439; and qui 
res the coal supplied to vessels in the foreign trade, 5,377,- For more than Sty yout, Aloe’s surveying instruments 
les 941 tons, valued at $17,362,100, making a total for the have been recognized as a reliable product. Engineers 
de. nine months of 20,000,000 tons, valued at $66,000,000, and surveyors of national yo have given these 
m- against $60,000,000 in 1909. instruments their unqualified endorsement. They are 
gn Canada is by far the largest purchaser of the coal ex- sold to 
ed ported from the United States; practically all 
anthracite coal passing out of the country goes to Can- io. = 
anteethat 
. is backed by a 
ie Lev which indicates our con- 
has 18 inch tele- fidence in the sterling 
‘ — scope, erectin quality of these instru- 
eye piece, rac’ ments when compared 
_ an pinion with any other on 
movement, ie market. 
spirit 
= wee Send Coupon 
Full particul d descriptio f these high grade instru- 
No. 1 Double Ended Leather Working Tool, 50c cent om ‘detai is of our extraordinary selling plan, will be 
, t est. 8 aly t the coupon and we w 
: You can make hand bags, pocket books, card cases, a you how to own either one or both of these instruments on the 
hundred useful and attractive things in leather. It’s fun simple renting plan. 
and it’s easy to learn. An investment of 50 cents in tools e 
will start you. Send for our Arts and Crafts Catalog 24. A. S. ALOE Co., St. Louis, Mo. 
H i Instruments and 
J. ORR & LOCKETT HARDWARE CO. Det 


14 W. Randolph Street, CHICAGO 


A. S. ALOE CO., 515 Olive St., St. Louis, Mo. 


Send me complete description of Transit and Level, and 
details of your rental plan whereby the instrument becomes my 
property. The sending of this coupon obligates me in no way. 


TRADER 
Full directions with each stick. It requires no 
skill. Anybody can use it. Price, Ten Conte. 


SOLDERENE MFG. COMPANY, 90 Portland St., BOSTON, MASS. 


5 
‘as a 
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Buy Tools 
You Know 


For nearly half a century the 
famous Keen Kutter trade mark 
has been the buying guide to 
people who wanted to be abso- 
lutely sure of quality in hardware. 
Here are some of the reasons 
why you should buy 


KEEN KUTTER 


Quality Tools 23 
They are made of the highest grade 5°8 


steel, the edges have a razor-like cut, 
points sharp and the handles are fash- 
ioned from straight-grained lumber. 
Do you know that every one | 
carries the guarantee of absolute | 
satisfaction or money back from 
your dealer? + 


“‘The Recollection of Quality Remains 
Long After the Price is Forgotten.” 
Trade Mark Registered. —E.C.SIMMONS. 


If not at your dealer’s, write us. 


SIMMONS HARDWARE CO., Inc. 


St. Louis, New York, 
Philadelphia, Toledo, Minneapolis, 
Sioux City, Wichita 


No. 
Price $1.25 


Please Mention Popular Mechanics 


Crandall Expert Wrench 


No further need for cold chisel and Sanat in oo close places. The 

**Expert’’ will operate in 1° space tor handle swing. Jaw sizes 

instantly interchangeable without extra tools. Drop forged and case 

hardened. 14 possible angles with each jaw. 4 sizes and handle as shown 

in neat duck kit, only $2.50 the set, at your dealer's or sent prepaid by 

Parcels Post anywhere in U. S. on receipt of price. Circulars on request. 
Dealers and salesmen get our proposition. 


EXPERT UTILITY CO., 356-8 E. 3rd St., Cincinnati, O. 


surrurs ATTENTION! 


The Eagle Claw Wrench is a Tool You 
Cannot Afford to Be Without 


A Every man of the house familiar or not familiar 

with tools has at times a difficult piece of work 

“eeu no tool can handle. The Emergency tool, the 
Claw W 


takes the place of 

FEW all wrenches an:i many other tools and 

, — does the work no other tool can do. Acts 
+ as pliers and cloes work pliers cannot 


aos holding round, square, oblong, hexagon 


DIFFICU LT or other shapes firmly. Drop forged and 
fully warran’ 
7 : Capacity of wrench: 7 inch wrench—7 inch 45 
degree: up to 44 inch pipe or any object up 
to 1 inch square, wt. & Ib., $1.00. 10 inch 


G RIPS wrench—10 inch 45 degree : up to 1 inch 

pipe or any object up to 144 inch square, 

~ wt. 1 5/16 Ib., $1.23. 13 inch wrench: 

up to 14 inch pipe or any ed to 2 
inches square, wt. 2's Ib., $1.50. 


Your dealer has it on sale; if not send us his name, 
with remittance, and tool will be sent you prepaid. 


EAGLE CLAW WRENCH CO., Dept. B, 571 W. Washington St., CHICAGO, ILL. 


ada while over $20,000,000 worth of bituminous coal 
also went to Canada. Cuba, the West Indies, Panama, 
and Mexico are, in the order named, the next largest 
takers of bituminous coal. 


COAL PRODUCTION OF THE WORLD—The coal 
production of the world now averages about 1,200,000,- 
000 tons per annum, of which the United States ‘produces 
about 38 per cent, the United Kingdom 24 per cent, 
Germany 20 per cent, Austria-Hungary 4 per cent, and 
France 3 per cent. The amount of coal exported bv 


FOR MENDING HARNESS 


shoes, tents, awnings, pulley belts, carpets, 
saddles, suit cases, buggy tops, dash boards, 
; or any heavy material. Stewart's 
Automatic Awl is the | 
t perfect Sewing Aw 


STEWART- 
SKINNER CO. 


26 Hermon Street 
Worcester, Mass. 


new JOFATIV RULE 


THE “ ALLEN” 6" MACHINISTS’ SCALE 


An Absolutely New Idea. One side in 16ths 
and 32nds. Other side graduated odd 64ths. 


Only 16 Lines to the Inch and 
yet Measures Down to 64ths 


Very easy to read and sure to be read right. 
Price: 50 Cents Each, Postpaid 


THE [UFKIN (0.Saginaw Mich. 


It takes a wax 
thread, feeds 
from spool and 
does the work of any har 
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» 
Hammer 
Price $0.7 ‘ 
AR 
Sa 
to, BESS 
SS ogg 
~ Wai _ 
Chisel 
No. KSB’ 
= 
on 
fi 
| | | 
4 
‘ 
Hatchet i 
No. KH2 
| 
Tj" S 
| 
Hand Saw | 
No. K88 26—26in. 
Price $2.00 
of 
€ q 
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Starrett Tools for 
Electricians and Mechanics 


There’s always a Starrett to help you out when you are 
doing a particularly difficult piece of work or when you must 
work to extremely accurate measurements. It makes no 
difference whether it’s laying out your work or measuring 
it or actually constructing it, there’s a Starrett that is a little 
better than anything you have ever used. Starrett microm- 
eters, or squares, or combination sets, or protractors, or 
levels, or any of the other Starrett Tools are all just what 
you need for your best work. If you aren’t familiar with 
Starrett Tools, send for Catalog 19AP. It shows the full line. 


You can buy Starrett Tools 
at any good hardware store 


L.S. STARRETT CO. 


The Worlds Greatest Toolmakers 
Athol, Mass. 


the various coal-producing countries is about 170,000,000 
tons per year, valued at approximately $500,000.000, and 
of this 90,000,000 is exported from the United Kingdom ; 
40,000,000 from Germany; 27,000,000 from the United 
States; 5,000,000 from Am and 3,000,000 from Aus- 
tralia. These figures include the bunker coal supplie® to 
vessels engaged in foreign trade. 


Made From the Finest Sheffield Cast Steel 


SWISS FILES 


CARRIED IN STOCK BY 


EDGAR T. WARD’S SONS 


and other high-class Tools 
are shown in *“‘THE TOOL- 


MONGER” — its 375 pages, 
and will be mailed on receipt of 5 cents in stamps. 


The Genuine “Dick” Files 
Are manufactured at Esslingen on the Swiss frontier 
and are celebrated for their superior quality and 


MONTGOMERY & CO., 


uniformity of cut. All styles, shapes and cuts on hand. 


SEND FOR CATALOGUE AND QUOTATION 


EDGAR T. WARD’S SONS 


25 Purchase St. BOSTON, MASS. 


hristiansen’s 


teel Screw Vise 


Is the hand- 
lest ever 
out. It can be 
attached to a 

lank ora 

eavy table top in 5 
minutes. Any Hard- 


ware Dealer can get $200 


this Vise for you. 


Tool Cases 
& Toolmakers 

You need one of the many styles shown in our 
free catalogue. They « 


and orderly arranged. We ship direct te 
you and guarantee complete satisfaction. 


MSerslecr Sons 


Mirs. of Mechanics’ High Grade Tool 
818 Germantown Street, DAYTON, 


NEW IMPROVEMENTS NOW MAKE 
The American Combined Level and Grade Finder 
Most Practical, Durable and Convenient Instrument Made 


At one glance you can get the true slant on any line or grace either in degrees. inches or percentage, orall at 
— — the same time, and will at once give the exact distance needed to plumb up toa true level. The additional 
SS = = spirit level glass now placed in middle of instrument with points on dial will give 3 graces for leveling. The 
i itudinal recess show tis well h the | f i ri i 
1338: ey = = SS jongitudinal recess shown in cut is well worth the low price of the instrument. Write AT ONCE for circulags 

= and Testimonials. Special Introductory Price given to 


TOP VIEW First Applicants with privilege of taking Agency. Address EDWARD HELB, Mir., Box 75, RAILROAD, PENNA. 


| 
ig | 
| 
| 
| 
| 42-142 
| | 
Swiss Files | 
| | 
| 
if 
C. CHRISTIANSEN, 2219 Grand Ave., CHICAGO, ILL. ‘ome 
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Stanley Tools 


STANLEY 


Mitre Boxes 


Strong—Durable—Accurate 
A Few Striking Features 


Saw is held above work when not in use. 


Swivel is automatically locked at any angle. 


Two sockets in swivel for use of long or short 
saw. 


Narrow opening in back of frame, especially 
adapted for small work. 


Steel rod uprights for saw guides. 


Uprights adjustable for saws of varying thick- 
nesses and for those that run out of true. 


Stock guides for holding work in place. 


Extra wide range of work—will saw at angle 
of 30 degrees. 


One-Piece frame with detachable malleable 
iron legs. 


Construction thoroughly mechanical; all parts 
interchangeable and readily replaced if lost. 


Quickly and easily put together or taken apart 
for carrying. 


A specially made back saw furnishec 
with each box. 


SEND FOR SPECIAL CIRCULAR 
ADDRESS 


tontle ley Bule® Level Co 


RITAIN.CONN. U.S.A. 
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This is one of the many 
Carborundum 
Sharpening Stones 


HE combination bench 

stone for manual training 
school students, carpenters, 
cabinet makers, craftsmen, 
general mechanics tools. 


It cuts—it doesn’t merely rub the 
edge on the tool—cuts quick 
and clean, and it lasts—all Car-’ 
borundum Stones do. 

There are hundreds of others— 
different shapes and sizes for all 
sharpening needs—all made from 


Carborundum 
the hardest, sharpest, quickest 
cutting material known. 

Ask ‘about Carborundum Niag- 
ara Grinders—mechanically 
right— equipped with Carbo- 
rundum Wheels. 

Sold at your bardware dealer, 
or direct. 


Send for booklet— 
The Romance of Carborundum 


= 
i 
The 
Carborundum ‘Ey 
Company 
Niagara Falle,N.Y¥. S227 
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E whole bit right when 


he sees the Irwinstamp. He 

has learned from Irwin users that ““Irwin”’ 
means quality in service, because of qual- 
ity in manufacture. He knows every Irwin bit 
is guaranteed; price refunded if not satisfactory. 
And these are the reasons for universal satisfaction: 
The only solid-center-stem auger bit made in 

all sizes and styles for every purpose — 6,500 to 
choose from so you are sure to find just exactly 
what is best suited to your purpose in the Irwin line. 


A bit that will not break when boring into the side or end 
of the hardest wood—that will not tear the softest wood. 

A bit that will not choke because made with but one crimp. 

A bit of uniform strength, made of one piece of flawless, 
extra high-grade crucible auger-bit steel, and tempered by the secret Irwin Process. 
The Irwin will not bend, but cuts clean, rapid and true for an indefinite period. 

If you can’t get an Irwin at your dealer’s, write us. 


THE IRWIN AUGER BIT CO., StationG12, Wilmington, Ohio 
Largest In The World 


WORLD’S OUTPUT OF IRON-—The world’s total 
output of iron ore during 1910 was about 145 million The AutoStrop Safety Razor 


tons, and the total quantity of pig iron produced in 1911 


is estimated at about 63 million tons, the principal coun- Guarantees 500 Shaves 
tries of production being the United States, Germany, Ask Your Dealer About It 
and the United Kingdom of Great Britain. 


FREE SLIDE RULE INSTRUCTION 
For 30 Days Only—NOW IS YOUR CHANCE 


here seems to be a misunderstanding about what the Slide Rule will accomplish. many think it an instrument, the use of which is 
appliable only to Engineers and Technical men. So frequently have I heard this remark that I have compleneis re-written and enlarged 
my instraction book, The Slide Rule Simplified, which shows the actual setting of the rule by 90 full size engravings, 52 
»ages 7x10, each illustration and example is explained and “ written so you can understand it.” In fact any person who has never seen a 
Blide Rule.and not a technical person.could not help but learn its use. The examples selected and shown by illustrations are those which 
frequently come up for solution by the Banker, Broker, Auditor, Inventory Man, Cost Estimator, Printer, Paper Mfr., 
Contractor, Salesman, Time-Keeper, Bookkeeper, Lumber, Land, and other merchants too numerous to mention. 


SLIDE par 


‘ 2 
RULE 
This Slide Rule will multiply, divide, solve proportion, extract the square and cube roots, ind the decimal equivalent of vulgar 
fractions or “vice versa,” calculate interest, percentage. Also the mensuration of superticies, and the rule of three. For Engineers, 
Electricians, Draftsmen, Superintendents, Master Mechanics, etc.. the rule is indispensable in their work. It is one of the most valuable 
instruments ever offered to mankind. For Electricians it is a complete wire table in itself, The Richardson Direct Reading Slide Rule 
is specially designed for those who wish to learn its use. Its operation being very simple. You simply place the key a 
to the problem wanted in the keyhole (the key is printed in red on slide, see cut: and answer is given direct: such as 
the Horse Power of Engines, Pumps, Boilers, Belts, Water Falls; size of duct for ventilating; radiation and size 
rate, and steam main; change gear and pulley problems; areas, circumference and diameter of circles. This Rule 
* my 1913 type now on the market for the first time. Made in two sizes, coat and vest pocket 11x1'\x'¢ and 
5\xl%\x%. 11 has Sine, Log, and Tangent scales. No wood in their construction, scales white celluloid, printed 
from engine divided plates in two colors, and washable, secured by an improved locking device in an absolutely 
non-corrodible Aluminum and Monel Metal framing. 


Price of 11" Rule, ordinary case, $2.50. Full leather case, 50c extra. 5" rule and full leather case, $2.50. 
11" rule, bristol board scales for demonstrating uses, $1.00. If ordered now the book, The Slide Rule 
plified, goes FREE with each rule. Also special instruction on any two problems you may select, 


24th Place 
Geo. W. Richardson CHICAGO, U.S.A. 
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Vanadium Steel Hammers 
At Last 


Only Hammers Warranted For Life 
‘$1.00 By Parcel Post 


Sop forged from Vanadium Steel—the tough- 
est gteel made — tempered in oil, this is the 
hammer every woodworker will eventually 


buy. h a numbered guarantee to 
every t Ask your dealer for and insist 
on gettin 


k, 1 
‘ Na hie less nail every 
time. Perfect balance andgtip» hand shaved 


hickory handle—hexagon 
neck and reinforced cla 


If your dealer hasn’t them 
in stock send us $1 and his 
name. We will send the 
hammer by parcel post. 
State which size you want. 


‘ Van Doren Mfg. Co. 


TO DEALERS: 
These hammers are 
packed in individual 
oe cartons. Sample on dis- 


; ‘ play easel sent parcel post 
Dept 108 at dozen price. Write tor 
Chicago Heights, Ill. sample and full detail | 


now. It will pay you, 


Portable Cases 


FOR TOOL MAKERS 
AND MACHINISTS 
Twelve styles, felt lined drawers, 
soli trimmings, best of ma- 
terial, beautiful finish, low prices, 
Satisfaction guaranteed. Ask for 
booklet of cases built for service. 


The Pilliod Lumber Co. 
SWANTON, OHIO 
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Peter Brothers’ Abrasive 


Metal Cutter saves timeand 
money. Cuts high-speed and 
other hardened steels, copper 
and brass tubing, alumi- 
num, broken reamers, taps, 
drills, Sane tools, etc.— 
and cuts cleanly and nd quickiy. 
Indispensable tothe tool maker. 
Pays for itself. Price,only $16.50. 


PETER BROS. MFG.CO. 


136 Railroad St. ALGONQUIN, ILL, 
Dealers Get our monenenching 


$16.50 


A TWO DOLLAR BILL will put the BEST 
MITRE BOX made in your Tool Box. The “ed 
Bebil” Seavey is compact, weighs 2 Ibs., self- 
contained, nothing to lose, cuts any angle with 
any saw, any place, attachable to any thing, 
in or outside at any time. Over 100,000 sold 
and in use by mechanics who want to save 
time, labor, patience and money; are you one of 
them? All dealers, or remit direct to the makers. 


Smith & Hemenway Co. 


FISHERMEN WHO NAVIGATE BY DEAD 
RECKONING—The French fishermen who bring their 
vessels across the Atlantic every spring to fish on the 
Newfoundland Banks navigate almost exactly as the 
did in the days of Columbus, says the. Marine Journal. 

They take observations for latitude, but they have 
no chronometers and are unable to tell their longitude 
except by guesswork. On the westward voyage they 
= tell # soundings when they arrive on the Banks. 

On the return voyage in the fall they roughly estimate 


(ESTABLISHED 1873) 


BAR BENDERS 


* For Concrete 
Reinforcements 


WRITE FOR OUR 
BENDING TOOL 
CATALOGUE. 


Wallace Supply Co. hry 


This Bench 


In Your Home 


or Garage will enable you 
to do repair work as it 
should be done — conven- 
iently and satisfactorily — 
saving the expense of a 
mechanic. 


HOME BENCHES 


fill an important need in the well regulated home. Send 
for our free catalog. It illustrates designs for every need. 
GRAND RAPIDS HAND SCREW CO. 
1620 Front Ave. GRAND RAPIDS, MICH. 


If you went one of our Stone Blotters send 15c 
en writing for catalog. 


Charles Buck Tools 


Highest Award World’s Columbian Exposition 
Highest Award World’s Centennial Exposition 


Send name of dealer and four cents 
in stamps for new art catalog. 


Charles Buck Edge Tool Co., Millbury, Mass., U.S. A. 


Duplicate Keys Made in One Minute 
By the Harrison Key Filing Machine 


Building Superintendents, 
Locksmiths, nters, Master Me- 
chanics, Janitors, Garag ‘Anyone can make a 
perfect duplicate key + ty injury to original or 
master key, to fit tumbler Yale, ersent, 
Norwalk, Readin ng. li & Erwin, Corbin, Vassar, 
Fte., Ete. writes :— madé keys 
in 1hour and 1 rates. Can you beat it 
$3.00 for machine complete witht two fling iguides and 
= new model clamp attachment. Remit Poss 
Office Menez § Order or New York Checks. Bhipment by 
Diamond files furnished at if de- 
sired, price nd for circular telling all about t this achine. 


Building Contractor Avents 


FREE TRIAL 


MONARCH MFG. CO. 
~ 507 Shepard Bldg. 
Grand Rapids, Miehigar 


One man serapes more | 
floor than three by hand 
Get our Free Catalog 


; Goes through any metal quick 
8-in 
size 
=VANDOR 
Vanadium Steel Hammers 
Seavey & 
Mitre Box 
| | 
\ | 
Rapid Floor 
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B. & S. Scribers are made a 


requirements demand. They are made in three styles 
—single or double point and pocket scribers—each 
being of a high grade of tool steel, with hardened point 
and a knurled body to provide for a good finger grip. 


If your kit does not already include these tools, you can 
procure them at most any hardware store. 


CATALOGUE MAILED UPON REQUEST 


BROWN & SHARPE MFG. CO. 


Providence, R. IL. U.S. A. 


little better than ordinary %& 


their position when they cross the lanes of the trans- 
atlantic liners converging toward the English Channel. 
In spite of this primitive navigation these skippers reach 
port in safety year after year. 


A GREAT SHIP CANAL—During 1912 more than 
72,000,000 tons of merchandise passed through the Sault 
Ste. Marie Canal which connects Lake Superior with 
Lake Huron and, at the height of the season, 124 ves- 
sels passed through in 24 hours—or one ship every 12 
minutes, day and night. 


THE MASTER SLIDE RULE, 


the only —_ = = THE WORLD whereby inside measurements o: 
wi n be taken rapidly and accurate ty. Also one rior to ‘any or 
‘measure ements of walis and ceili etc., as itcan be ex ; 
Wk HANICS, BUILDERS, ‘AND ARCHITECTS, 
On receipt of 15 cents per lineal foot, a 4, 5,6 or 8 foot rule will be » pent j 
to you prepa. Large profits to — Write for circulars and 
DAHL MFG. co... 51-A t 4204. St. NEW Y CITY ! 


Diamonds onCredit 
20% Down; 10) a Month 
Every customer is protected by 
our written guarantee to refund 
his money if his dealer can dupli- 
cate our diamond at our price. 
Write for Llustrated Catalog No. 3. 


Mount Birds 


We teach you by mailto stuff and mount all kinds 
of Birds, Animats, Meads. Also to tan 
skins and make rugs. Be your own taxidermist. 

Decorate your home with your beautiful trophies or 
increase your income selling specimens and mounting 
for others. Easicy, quickly learned in spare time by 
nen and women. Highest endorsements by thousands of 
students. Write today for our great free book “Hew 
to Mount Birds and Animais"’ free write today. 


N. W. School of Taxidermy, 119Y Elwood Bidg., Omaha, Neb. 


Taxidermy 
Book 


Sana Three Precision measurements at one 
A New Idea setting without deducti yet the 


s&s Vernier Caliper one 
Caliper 


Be prepa 
outside or thie lnstrument is 
re wi 


pared 
mit of accuracy 1/1000" 
caliper in exiat 
Prepelo 


It iy thing to carry ir 
r Jont and valuable = vice to use at all 
in a convenient weer 7 If not at your 
full ulars. od proposition for agents 


Schuchardt & Schutte, 90 West St. 307 Coristine Bidg., Montreal, Car 


The most convenient form of flux 
Just Brush It —put up in a handy container — 
sold at a very reasonable price. The tendency of a liquid t 
get into every smal! crevice and to cover the entire surface makes 


ALLEN SODERING LIQUID 
rticul: desirabl. tial to good joints. T: 
fainer wi fagect. for the large consumer” With the 
* fountain pen’’)— flat bottom’d to stan 

at to hang a wire or s belt — you just } on. 
Send 15 cents and your dealer's name for sample and soldering 
it ny convince you. Brushes filled with liquid 50 r each. 
L. B. ALLEN CO., Inc., 4530 N. Lincoln St., 
Branches: NEW YORK, WINNIPEG, PORTLAND, SAN FRA 


ADD TO YOUR INCOME *5 to 510%, 


The “ AMERICAN ” is the only machine on the market (barring none) 
that sharpens, hones, and strops razors, sharpens all kinds safety razor 
blades, scissors, clippers, pocket knives, surgical instruments, etc. No 
previous experience required. REMEMBER THE “AMERICAN” Key- 
Cutter is a little wonder. Cuts Square, Angular or Round slots. 
SHARPENING MACHINE CoO. (Inc.) 

184 W. Washington St. 


“ AMERICAN” 
Sharpener 


CHICAGO 


12% 
TO 
ky 
: 
| 
| 
| 
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ae, FREE TRIAL 


Now—during this Special Sale—is a splendid 
time to buy a fine Watch. We would like to send you 
this 17-Jewel Elgin in hand engraved 25-year gold case 
for your inspection. It sells regularly at $20.00. We 
save you nearly one h If you answer this advertise- 
ment you can buy it for $12.75. 


NO MONEY DOWN 


We don’t want you to send usone cent. Not a penny. 
ey give us your name and address that we may send yo 

this handsome Watch on approval. If after you receive it oe 
want to keep it,then you pay us only 


$2°° A MONTH 


If you don’t want to keep it, 
Be: a back at our expense. You 


pe—Jju 
honesty among men. If this offer 
appeals to you WRITE TODAY for 


Our Big 


WATCH and | 


DIAMOND 


ARRIS- GOAR CO. 


KANSAS CITY, MO. 
“7 HOUSE THAT SELLS MORE ELGIN WATCHES 
THAN ANY OTHER FIRM IN THE WORLD. 


Mosquitos Are Poisonous! 

Protect yourself from dangerous insect stings with L-Z-B 

Paste. Keeps them away — prevents blood poison, reduces 

swelling, eases pain. Antiseptic, pleasant, does not injure the skin. Send 25c 


Sate wan LOTZ BROS., Dept. 55, St. Louis, Mo. 


Try this Victor 
ot of latest song and band records 


or Victrola 
S< 
WE "PAY THE FREIGHT 


You don’t pay a_cent 
until satisfied. If the 
Victor don’t suit you, 
return it at 


our ex- 
» pense. If you keep it, 
6 we will trust you. 

TERMS AS LOW AS 50c A WEEK 
The Victor plays any song, dance, band 
music, march, waltz or ragtime you ever heard. If you write 
at once we will send you free a big 300-page Victor book, 
containing list of over 5,000 records, with portraits of the 
great artists who sing and play for the Victor, also beautiful 
catalogue showing all the different styles and prices of 
Victors and Victrolas, Be sure to write in time to get the 
300-page Victor book. Don’t postpone it, write today. 

Mo. 


FIELD-LIPPMAN PIANO STORES, 1114X Olive St., St. 
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Roof That Building With 


Edwards STEEL Shingles 


Yes, STEEL Shingles—the kind that never rot, 
rust nor burn—cost much less than wood — made 
rust-proof by famous “Tightcote” Process — made 
leak-proof by patent Interlocking Device — $10,000 
guarantee against lightning loss—come in sheets 
of 100 or more shingles—easy to lay as a carpet 


—lay them on old roof or sheathing, 
Sold direct from factory at ¢:% 
factory prices—freight PREPAID \% 
—postal brings special price and 
latest catalog 750 by return mail. 
Give size of roof if possible. | 


THE EDWARDS MFG. CO.’ 
700-750 Culvert St. ‘ 


CINCINNATI OHIO 


OVER 65 YEARS' 
EXPERIENCE 


TRADE MARKS 
DESIGNS 
COPYRIGHTS, 


Anyone sending a_sketch and description may oickty 
ascertain our opinion free whether an invention is iY babl 
patentable. Communications strictly confidential BOOK 
on Patents sent free. Oldest agency for securing patents. 

Patents taken through Munn & Co. receive special notice, 
without charge, in the 


Scientific American, 


A handsomelyillustrated weekly. Largest circulation of any scientific 
journal, Terms, $3a year ; four months, $1. Sold by all newsdealers. 


MUNN & CO. 359 Broadway NEW YORK 


Branch Office, 625 F St., Washington, D. C. 


IDENTIFICATION OF AEROPLANES—Several 
ideas have been put forward for the identification of 
aeroplanes, other than by their constructional features, 
when flying at high altitudes. It is agreed by aviation 
authorities that colors are not distinguishable when a 
machine is flying above a certain altitude. By shutting 


BAN 


INSTRUMENTS 


Catalog contains 282 pages, 788 illus- 
trations, 67 color-plates. 2561 articles 
described—all musical instruments and supplies. 
Superb quality and lowest direct prices. Free 

trial and easy payments. We oupeyy | the United 
States Government. Mention at instrument 
you are most interested 


in. Write for the big FREE CATALOG 


42” 2 Points of Supply. Address the nearer one. 


THE RUDOLPH WURLITZER CO. 
101 E. 4th St., Cincinnati 308 S. Wabash Av., Chicago 


TOBACCO HABIT BANISHED 


In 48 to 72 Hours Yes, positively permanently banished 


almost before you know it. Pleasant, 

easy to take. Results quick, sure, lasting. No craving for tobacco 
in any form after first dose. Not a substitute. Harmless, no 
poisonous habit forming drugs. Satisfactory results guaranteed 
in every case or money refunded. Tobacco Redeemer is the ony 
absolutely and dependable tobacco reme 7 
ever discove Write for free booklet and positive proo: 


NEWELL PHARMACAL CO., Dept. 25, ST. LOUIS, MO. 


= 
THIS 
~ 
7\ JEWEL 
75 
oF 
CITY MO. 
| |) 


this Watch 


Genuine Illinois 
Guaranteed 20 Years 


You can own a watch now that is a real worth- 
while watch—a dependable, warranted, perfect 
timepiece. Our price and our easy credit terms 
of payment are the sensation of the watch busi- 


ness. Send only $1.00 for this gen- 

uine Illinois gold- 1325 

filled guaranteed watch. Price only = 
Many others in our big free Jewelry Catalog. 

A Year to Pay the Rest 
Mail us $1.00 and we will send the watch for a month’s 

free trial, examination and use. You may send it back 

if not the biggest watch bargain ae saw. for 


Jewe wine hundreds of 
values—all sold on easy credit. 


Spiegel Mau Sten 


3525 Wall Street, Chicago (413) 


for 


out the rays of light, every machine appears quite black 
against the sky, so it has been suggested that a portion 
of the aeroplane be covered with a transparent material 
on_which distinguishing marks or numbers could be 


ati /40 the cost--LN SOLLD GOLD RINGS. 

Stand acid test and expert examination, We 
guarantee them. See them first—then pay. 
Special Offer — 14k Tiffany ring 1 ct. $5.98. 

Gents ring 1 et. $6.98. 14k Stud 1 ct. $4.86. Sent 
C.0.D. for inspection. Catalog shows 
full line. Patent ring gauge included, The 
Baroda (o..Dept.A6, Leland & Dover Sts. aiuage 


BE YOUR OWN BOSS 


Earn Big Money 

Hing Golden 
Rule genuine 
hand forged 
English razor 


STYLE 


Steel Knives, 
that will cut and hold the edge. We will put any photo or lodge emblem on 
one side of the transparent handle and name and address on the other. We 
have a complete, Sully guaranteed line of knives, razors, strops and cutlery 
specialties. Quick sales. Big Profits. Exclusive territory. Axgerience 
unnecessary. We teach you how. Write today tor Catalog and Terms. 


Golden Rule Cutlery Co., 552 W. Lake St., Dept. 204, Chicago 


Let Us Send You The New 
Edison Phonograph 


On FREE TRIAL 


Wewillsend the New Edisonri gt te peur heme 
for a free trial. Your choice o' outfits. oo 
month now pays fora nuine Edison Phon: 
ograph at lowest Reck-Bottom prices and 
without even interest on monthly y payaen 
Send today for our beautiful son 
alog. Just write ona postal. jease send me 
your Free Edison your 
name and address. Det this today. 


Block 


Babson 
Edison Block Chicago, Ul. 


Use This Camera 
10 Days FREE 


Don’t send us a penny; merely send your 
name, address and occupation on coupon below, 
and the new Naco Folding Pocket Camera 
will be sent to you by Parcel Post. Try this 
camera for ten days, see how splendidly it 
works, note the new method for inserting roll 
films, no thumb holds. Can be loaded and 
unloaded in daylight—no dark room necessary. 
The Naco is equipped with the famous 
Wollerisak “Victus” shutter, working up to 1/100 
of a second. High grade Rapid Symmetrical 
lens. This is an ideal Camera. Takes post card 
size picture, 344 x5% in. Use it for pleasure or 
profit; take pictures for making money or for 
fun or study. It is a great pastime and a 
liberal education. 

If, at the end of ten days, you find it’s just 
the Camera you want, send us $2.00 and then 
$2.00 a month for nine months— $20.00 in all. 
If you do not want it, simply return the 
Camera at our expense. You run no risk. 


This is the Greatest Camera 
Offer Ever Made in America 


This celebrated Naco Folding Camera has 
never sold for less than $20.00 cash anywhere 
in the world; that’s the standard price. This 
is the first time you have ever had the oppor- 
tunity of buying this high grade Camera on the 
easy-payment plan. 


Special Film Offer COUPON 
You will need one or more rolls of films to Pa NATIONAL 
try out this camera, and we are making a Pd CAMERA CO. 
special offer: Send us S0c and we will - 901 Lucas Ave., 
send you a roll of films that will take 6 Pa ST. LOUIS, MO. 
pictures. After you have taken the 
pictures, send the roll to us and we ro Send me for ten days’ free 
will develop and print them and 7 trial Naco Camera. If lam 
send them to you without any ? satisfied with it, I will send you 
additional charge. Fill Out ? $2.00 as first payment, and then 
This Coupon Today and try * $2.00 per month for nine months. 
the wonderful Naco for 10 4 If I do aot wish to keep the camera, 
days tree. We will send e I will return it to you within ten days 
it to you prepaid. You Pi at your expense. (I enclose 50c for 
take no risk at all. P your special film offer.) 
NATIONAL CAMERA 
COMPANY, 
901 Lucas Ave., Name 
St. Louis, Ps 
Mo. 
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50 this 
GUARANTEED 


Unheard of Introductory 1 Price 


Full weight, 8 oz. Duck, double lap 
Wall Tents seams, complete with tent poles, 
ropes, pins, etc. All ready to set up— Wonderful bargains. 
7x9 6.5: 14x16 
94x 12....... 9.10 14x18...... 


These Exceptional Bargains 


are offered for a short time only. Save money by buy- 
ing direct from the largest, most reliable manufact- 
urers of Tents, Awnings and Conese, supplies in 
the country. Supplying the U. S. War Department. 
Let us tell you about our new Watershed and Mildew 
Proof Process. Write at once for free descriptive 
booklet and pricelist on Z 
Get your letter to us quick before 
these big bargains are snapped up. 


THE HETTRI COMPANY 
1217 Fernwood Avenue Toledo, Ohio 
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* 


Look and Wear 
Diamonds 


A Marvelous 
Synthetic Gem 


Not Imitation 
—the wire triumph of the electric fur- 
nace. ill cut glass—stands filing, fire and 
acid tests like a diamond—guaranteed to con- 
tain no glass. Remoh Gems have no paste, foil 
or backing—their brilliancy is guaranteed forever. 
One-thirtieth the cost of a diamond. These re- 
markable gems are set only in 14 Karat Solid 
Gold Mountings. 
Sent On Approval Anywhere In U. 8. 
—your money Soca refunded if not per- 
fectly satisfactory. for our 4-color 
De Luxe Jewel Soeh—youn for 
the asking. Address 
Remoh Jewelry Co., 
622 Washington Ave., St.Louis 


Please Mention Popular Mechanica 


Best WATCH on Earth 
CREDIT 


For the first time in history the great, genuine ILLINOIS 
‘Watch is now sold exclusively by us by mail on credit. This 
is the greatest public triumph of the age—it will revolution- 
ize the Watch business. For over 40 years the) 

——_ has been acknowle nd the standard Watch worn 
by America's great men and women. No man 

or woman should now be without a 

famous oIs, 


Iron-Clad Guarantee 

Part for part—in accuracy, wear, 
finish, beauty, material and workman- 
ship, the ILLINOIS is superior to 
any other Watch at any price. 
the makers and we stand back o 
this Watch witha guarantee «J 
that absolutely protects 

ou. We are one of the 
largest Watch Distributors 
in the world. For over 35 
years we have sold all 
kinds of Watches, and 
honestly tell _you that 
the ILLINOIS is the 
best at any price. 


The famous ILLI- 
NOIS costs you less 
than inferior makes. \ 
Nowhere else can you YW 
buy a genuine ILLINOIS 
on ourterms. No dealer 
peor undersell us even for 


cash. Sent on approval: a 


—you take no risk—pay 

as you please. HANDSOME BOOK FREE 
Our FREE, beautiful, profit-sharing book, describing the 

ILLINOIS Watch, easy credit terms, and reproducing many 

handsome styles, awaits you. Send name and address today. 


FREDDRO WATCH CO., Dept. 300, St. Louis, Mo. 


groun 


placed. The plan to adopt a standardized form of rud- 
der and elevating plane received little support in Great 
Britain as it was pointed out that manufacturing dif- 
ficulties would be immediately met and foreign builders 
could easily adopt the style, thus causing confusion in 
time of war. 

Covering the rudder and tail planes with a transparent 
material bearing distinctive markings would make it 
———Z easy, it is declared, to distinguish aero- 


~y whether from another flying machine or from the 


Don’t blame the razor if it dulls quickly. May- 
be it’s your fault. Rub a fewdrops of 3-in-One 
oil on your razor strop. When leather is pliable 
strop as usual. Any razor will cut easier, better 
and stay sharp longer. After using, draw blade 
between thumb and finger moistened with 3-in-One. 

This prevents rust, keeps edge smooth aud keen, 
always sharp and ready for immediate use. Don’t scrape 
Fil face. Use 3-in-One on your razor and shave right. 


a for liberal free sample a 
cientific circular. Try it yourself. 
ONE on co PANY. 42CNG Broadway,New York. 


Amazing Profits 
In Mushrooms 


Anybody can add $8 to $40 per week 
to their income, in spare time, entire 
i year growing mushrooms in cellars, 
sheds, barns, boxes, etc. I tell you 
where to sell, at highest prices. 

Free Illustrated Instruction Booklet 


HIRAM BARTON 
Desk 2, 329 W. 48th St., New York 
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Free, 


Yes, shipped to you on your 
simple request—without a penny 
down! Your choice of any of the 
genuine Lachnite Gems. ‘The 
most perfect substitute for dia- 


monds. Brilliant as the most perfectly 
cut diamond and will so. Im- 


. ported from Franceand cut by the world- 
cutters of E Yours without 
sending usa penny. Put it a genuine 
If you can tell the difference, send it back at our expense. 


Easy Payments 


See the gem first. Then when you decide to 
keep it, send us only a very small deposit, Take your 
time about paying for the rest. Your credit is good. 


Rock Bottom Prices 


Nobody on earth can buy a genuine Lachnite 
Gem ett cheaper than you. You deal direct with us. 
ag ot t at the rock bottom price, and on easy payments 

too. Send today for the free book that tells all about it. 


Write Today for Free Book 


Just your name and address on a letter or a post 
card is enough. We will send to you absolutely free and 
prepaid, our new book that tells you all about the superb 
LachniteGems. Any of them shipped to you on this great 


free once, 


SPANISH CIRCULAR “DONE” IN ENGLISH— 
A daily. paper published in Porto Rico is sending out 
a circular with a view to securing advertising from 
American firms. While conceding the excellence of this 
publication as an advertising medium, a prospective 
advertiser accustomed to the common “garden” variety 
of English is likely to find some of the forms of expres- 
sion a trifle strange. “In order of being independent 
in politics,” this circular says, “and to be only of infor- 
mation every body read it, not only in Ponce, but too in 


I will send as long as they last my 25 Cent Book 


STRONG ARMS 
For 10c in stamps or coin 


Illustrated with 20 full page halftone cuts, show- 
ing, exercises that will quickly develop, beauti 
ain great strength in your shou jers, arms, 
cep without any apparatus. 


OF. ANTHONY 


NO MORE BALD HEADS TE 


When our VACUUM CAP is used 
afew minutes daily. We accept 
no pay until you have tried the 
Cap 6 days and are satisfied. 
The Vacuum Cap is an appliance 
that draws the blood to the Hair 
Roots and starts a new healthy 
crop of hair. It stops Dandruff, 
stops the from falling out. 
Bought b rs and men who 
know that it 2 the only reasonable HaIRG GROW ER known to 
science. No Drugs U Write for , application testi- 
monials, and booklet on “HAIR,” sent sealed in "plain 
envelope, FREE. 


THE MODERN VACUUM CAP CO. 
V. 559 BARCLAY, DENVER, COLO. 


Harold Lachman Co. Dept. 119Y 
12 North Michigan Avenue, Chicago, Illinois 


PR BARKER 
646 Barker Bidg., 110 W. 42d Street, New York 


you: cae a Fortune! Every normal in- 
dividual wants one—if the fortune can be had 


honestly and without sacrificing the other factors 
that make life worth while. Real fortune, to every 
right thinking man or woman, isn’t measured 


h, 
ive end be hatin, make up the sum total. 


Five Thousand Dollars aYear 


net income from ten acme of matured spple end 
by in the frostless and wormless Bitter 
six months vacation annually Ay of 
magnificently endowed natural environments on the Crea- 
footstool, with links, hunting, fishing and mountain 
climbing and with neighbors of culture, education and refine- 
ment—is the opportunity we offer you. 
We believe you will investigate this becar 
this for investigation is directed to ed 
sensible readers, living in an age of scientific progress which 
has made the of yesterday the of today. 
This is not an offer of something for nothing. It és an oppor- 
| for you to make an immensely profitable compact 
on mankind’s partnership with nature. We are now 
growing more than three thousand acres of fruit trees, one to 
customers not 


$5,000 Yearly For Life From Ten Acres 


Biter Rog Valley apple on orchard bears commercial 
its fifth year. Ten acres y developed, should be 
of ey you during early maturity, strictly net, a proat of 
to $2,000 aoe yeanty. Beginning with the 10th year from 
seating. judg of others, 10 acres should net 
you an income and employ erty half your 
If you ates a fair- pany aman now and are willin 
improve your condition, you do not need much capital to 
possess one of these big-paying 0: 
Our and Plan 
briefly stated is aie We will se a CHOICE ACES 
PLANTED and WING ORC CHARD bess best standard varieties 
apples and ae with the ‘Company’ 's awd written con- 
tract oe care for and develop your orchard under hn ay hor- 
ticultural supervision for five full ms from 
of planting, = land taxes and is irrigati 
charges. You may, esired, assume personal charge 
your orchard at any time and secure a retend. 


yi 
provides for in of the Cans Som, gous 
INVESTIGATE by using thie coupon TODAY. 


Pl id me full Bivervten 
ease sen 
Orchard Tracts in Bitter Root Valley. 


Writ nd et 
complete address plaialy 


Please Mention Popular Mechanics 


Bitter Root 
Valley x: 
VA al 
Health,Freedom 
in dollars. A generous competence, combined with 
which 
at 
f- 
OTCHATGS Gi G large GAVGNCE OVET COS! 
t 
e land should easily ome wo conservatively 
ed, in fair comparison with other improved land, $1,000 an 
There is a clean profit to you of 100 per cent on a 
ar investment to count on at the outset. Only a $300 cash 
ent required now to secure your orchard tract—balance 
t asy payments divided over aten year period. Your pay- 
ments for the first few years are practically ALL the cash 
outla will have. 2 
ROOT VALLEY IRRIGATION Co, 
| 849-855 First National Bank Building, Chreage, U. 
| 
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New-skin, 
For Cuts 


New-Skin is an antiseptic liquid for 
emergency use on cuts, scrapes and 


little hurts. It dries and forms a flex- 
ible coating, not affected by washing. 


Carry it with you always. Keep a 
bottle.in the house. 


Home size 25c; Pocket size 10c; Sur- 
geon’s size 50c. See directions and 
circular. 200 Uses. There is only one 
New-Skin. Be sure to get the genuine. 


At druggists, or send 25 cents in stamps 
for Home Size by Parcel Post. Address 
Dept. L, Newskin Company, New York 
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New 


‘18 Built by mechanical 
The Bonnett $18 Portable el 
does work of high-priced ma. 
chines. Every big improve- 
ment: visible writing, 
standard k rd,re- 


A LITTLE HIGHER UP 


in the estimation of your prospective customer, is 
what you gain by sending in a perfectly smooth edged 


Peerless Book Form Business Card 


Our How you can detach 
Smart a card bound in book 
Card form and have no 
possible indication 
of its ving been 
detached may pos- 
sess some elements 
of mystery to you 
ut our patented 
Process makes it 
possible and perfect. 
Send for Sample Tab 
and see for yourseif 


The JOHN B. WIGGINS CO., Sole Manufacturers 
Engravers Plate Printers mbossers 


62-64 East Adams Street, CHICAGO 2 


Easily 
$15.00 to $35.00 Per Day Mur 
Taking photographs with our ONE MINUTE 
TINTYPE and TCARD CAMERAS. Pictures 
made direct without use of negatives. Toned, 
fixed and developed in one solution. No experi- 
ence or room pecessary. 
$10.00 > $35.00 each. Complete photos 
cost le to 2c each, sell for 10c, 15c and 25c each. 
Send for Free Catalogue and Price List today. 
WEW YORK FERROTYPE CO. , 168 Delancey St., New York City, Dept. It! 

Branch S$. Halsted Street, Chicago, 


Are These Men 
Smarter Than You? 


: man $147 in 4 days. 1 man $98 in 
~ 1 day. Young man $268 in 1 week. 
Many others as good. 


EMPIRE 
Candy Floss Machine 


30 S-cent packages delicious confection. 
Investment back many times in one season. 
Wonderful agent's proposition. Write at 
once. Address Dept. D-1. If you are inter- 
ested in pop corn or peanut roasters, or in ice 
cream cone machine, write for special free 
books on these. 


Stevens ‘Manufacturing & Co. 
1225 Wabash Avenue CHICAGO, ILL. 


oe”. 


compare our prices with those 


IAMON DSov-CREDIT 


10°. 


Save money on your diamonds by purchasing from us. 

uoted by others. It also explains our money savin 

| ee andeasy payment system; also contains many illustrations of latest novelties an 
esigns in A jewelry. Our of diamonds, gathered by our experts 


abroad, enables to give vou every antage 
with every diamond All goods cont 
lor inspection. Write to-day for catalogu 


LW. 


all the island and in all the world. We publish ten 
thousands, eight hundreds sheets of our per. Your 
advertisements published in our paper will = read even 
in richest mantion than in the purest houses, so we means 
with this, that our paper goes to all Portoricans homes. 
Our prices for advertisements are the most cheapest in 
Porto Rico. e beg to our friends that favor us to pay 
their advertisements in advance that will be as soon as 
they received copies of our daily paper publishing their 
advertisements. We hope that you will be much satis- 
fied of yours advertisements published in this newspaper.” 


A good standard make used piano 
is a better investment than a 
cheap new piano. We carry a large 

stock of used make pianos, 
taken in exc -» part payment 
on new Starck Pianos ond Player 
days’ free est 
50 FREE LESSONS. 
DAY 


FOR BARGAIN LIST. 


P. A. STARCK PIANO CO., 388 Starck Bailing, Chicago, 


EARN $3 TO $9 A DAY 


and Shopmen make 
extra money during ) 
spare time Knives and Razors with Scientific- 
ally Tempered ade. Sales easily made. Special | 
agents ee rite today for Special Outfit offer. 

CANTON CUTLERY CO., Dept. 259, CANTON, O. 


Send for Catalogue No. 6 and 


in quality and price. Guarantee certifi- 
CO 4 Maiden Lane 
New York 


usea 
agents 
16 oz. Easily carried. 
Write for catalog. =. 
Foreign Add. . 75 Can- tS 
non St. London, E.C, 5: 
like it | 
Used Piano Bargains 
|| 
us - 


The Detroit Combination Gas Machine 
Eee the home with a Satisfactory 
up 


hi with. Gas to Cook with. 
—— to Heat Water for the bath, 
laundry and other uses common to 
oy coal gas, at no greater cost. 

On the market over forty years. More than 
20,000 in daily use. Our catalog will in- 
terest you. Write to-day for copy, and names 
users in your vicinity. 


Detroit Heating & Lighting Co. 
490 Wight Street Detroit, Mich. 


Just your name 

and address on 

the Coupon below brings 

you the new 1913 edition of our famous Cam 

Guide, | free. The most practical 
1 


on camp life ever written. Gives you 
Practical information written by experienced men who have spent 
years in camps in every part of —_ country. This camp 
need about 


you everything you —— 
it tells you how to camp successfully and 1 enjoyably—gives you the 


Will youtake this: 


We want % or y men right away who can use the following 
tools: auger, screw-driver, hammer and wrench. We want youto 
install or put inour Hydro-Carbon Lighting System, and fill orders. 
We furnish full instructions and i, Ly charts so you can 
the work with the common tools 
information that you could not 
e Hydro-Carbon by actual and often disagreeable experience. 


Get Ready NOW NOW for Your 


VACATION! 


Lighting System 


Our lighting system is for farm. village are or town homes “bere, for a slight 
. Sim 5 
we fu y equip a house wiih a pertect, safe. ing 


Compared wi reqplat eas, The time for planning is short. Go 
Kerosone lamps. tS $0, copper camping. You cannot find a more healthful or 
joo 
cos ‘no muss of litter, . ‘The wire is casily and q i _ through enjoyable way of of using the time at your disposal. 
ons attac t 


do go-go Send for our new C. 
Guide and Catalog the first thing you do. You will find listed an 
described the largest line of Tents, Camper's Supplies, Sails na 
Canvas Specialties carried by any manufacturer in the United States. 
We sell direct our fi 
gure of getting the very highest qualities it is posse to obtain at 
loss ly inferior goods, 


tached to walls or of ings, 
an 
ify f you will if are in a profitable 
ju! t us hear from you. 
Wat us today—just ona postal orin 2 addressed to 
write as “follows “Mail full particulars e will offer you as 
very attractive cupartunity that may mean very hk more to you 


“NAGEL-CHASE MFG. CO. Look at these Wonderful 


RADIO ENERGY DESTINATION—The sun is con- YT Values 


tinuously dispensing enormous energy as radiation to 
surrounding space. The earth, as viewed from the sun, 


‘Singte 
is a mere point in space, and receives no more than Filling Duck, cut aa made 
with the most extreme care, 


1/2,200,000,000 of the radiant ae, which the sun is 
outpouring so lavishly. Yet out of this small fraction of 
the total radiation, practically all the terrestrial activities 


BUY PLUMBING SUPPLIES 
AT WHOLESALE 
Don't pay retail prices. Full stock on hand for 


Family Compartment Tent, 
9x1644 ft. Made of the best 


selected quality of 10-oz. Double Filling 
Duck. May be divided into rooms for eat+ 


will 


ing andslcepin gto suit convenience. Insures 


Now Write 


Catalog — don’t bother it a letter— just 


your name and address on the attached coupon will bring you this 


Send for free catalog. 
RB. P. KAROL, 768 to 772 West Harrison St.. Ch 


AGENTS STEADY INCOME 


Wide Awake Men and Women. You can secure 
protected Territory to sell International 


4 Portable Lamps and Lighting Systems. great book by return mail. Whether you intend going po Fd this 
Our Self-Heating Sad-Iron is positively year or not, you should be sure to get this free book at once. You 
“the simplest and most practical Iron on should certainly get our lowest prices, our bed-rock factory 
the market. We challenge competition. on the very finest line of canvas Specialties and camper's 
Your Chance. Territory is being it is possible to produce. yy 
rapidly taken. If you want a g 
r steady income write to us Today. 
Wa International Light, Co., 


311 River Street, Dept. 36, Chicago, tl. 


‘Triumph Light 


EVERYBODY WANTS BETTER 
LIGHT. HERE IT is 


This new 100 to 700 candle power light turns 
up and down like gas, One-third cost of elec - 
tricity, gas or kerosene. For home. church or 
store Anyone can operate. Perfection guar- 
anteed or money back. Write for catalog 
(P. O. P.), Dept. 1. Agents Wanted. 

BRI GAS LAMP COMPANY 


No. 182 North State Street, Chicago, Lilinois 


forward me tree, 
postpaid, yous new 1913 Catalogue and 
p Guide 


Please Mention Popular Mechanics 
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BE A GUN 


PHOTOGRAPHER 


There’s Big Money 


and => in this new business 

aad This Marvelous Invention will 
make you 
7 


1 POST CARD GUN” 


made entirely of METAL, takes 
large Official size Post ‘Cards 
ee oe 3% x 5% inches, also 3 different 
ee sizes of Colonial and Victoria 
shaped pictures, as well as one inch Button Photos. 
No Experience Needed 
NO PLATES or FILMS USED 
No Dark Room Required 
You Load, Operate and Deliver, ready MAGNIFICENT 
POST CARDS and BUTTON PHOTOS in BROAD DAY- 
LIGHT on the “yd where you take them, and the best 
of all, You make 8c it on every dime! Can you 
FQUAL it in any other Business? Reap the GOLDEN 
PROFITS of this new invention. 


CIRCLING WAVE, the catchy amusement device 


that combines the pleasure of the 
merry-go-round with the joy of boating on the gently rolling lake or bay. 


At Eagerton, Ind., Booher Bros. made $350.90 in six hours, and one 
day at Crawfordsville, $402, and another made $380 in six hours. 
You fan do this Blso and employ only one assistant. 


Writ rite to for of the CIRCLING WAVE 
and its wonderful money-making power. 


ARMITAGE & GUINN. 159 Mill St, Soringville, Erie Co.. 


$15.00 TO $20.00 PER DAY PROFIT FOR YOU! my | You! é 


Here is your chance to in business and make 
MONEY this summer. No knowledge or = 
Phot 


ience in photography 

direct on POST CARDS or TIN TYPES without 
the use a plates, seaptives or dark room. 
Developed, toned and fixed in one solution, 
and delivered on the spot in ONE MINUTE. Don’t 
miss this opportunity to become independent. 
Write today for our new catalogue and price list. 

JAMESTOWN FERROTYPE COMPANY 

Dept. 146, 1113 S. Halsted Street, Chicago, Ill. 


IT is the bi, ont Money Maker 

FAIRS, CARNIVALS 
VENTIONS, BAT HIN 

BEACHES, PICNICS. 

other Outdoor F estivals. 

Write today for FREE Booklet 
with Illustrations 
INTERNATIONAL METAL & 
FERROTYPE CO., Dept. BO1 
2223 W. 12th St., Chi Ill. 


Mr. Burke of Conn. 


says: 
“TI cleared $12.00 
operating my GUN 


the Success to you 
GUN and Supplies.” 


YOU CANNOT BEAT IT FOR 
MAKING BIG MONEY QUICK 
Send for This Book — it tells how you can start with a 
small capital, explains everything pertaining to the business 
and how to conduct it profitably. illustrates and describes 
the proper machines and outfits to use. It's a regular guide 
for anyone contemplating engaging in this big muney- 
making business, or who want to buy machines, film, 
accessories, etc., on the payment plan. upon 
P.aW. SALES CO., 803 Como Bidg., CHICAGO 


Get out of the wage-earner’s class and into 

the big field of business. Be somebody. 

we REALIZE the best that isin you. Show 

» the world what you can really do. Here is 

your chance. The Mail order business is a 

great field today for the man of limited means 

7 strike out for himself. Get out of the rut and 

Make $25 to $100 a Week 

We are manufacturers and market our Patented Special- 

ties exclusively through our dealers. Big summer 

leader. We furnish everything. Big profits. Small capi- 

tal. No canvassing. No experience necessary. Begin at your 

own home. Spare time. Grasp YOUR opportunity. Write us 

right now for full particulars (copyrighted) plan, sworn state- 
ments, and positive proof and limited free coupon offer. 

3.M. PEASE MFG. ©O., Dept. 34, Pease Bidg., Main St., BUFFALO, XN. Y. 


10,000 


Setiofied Customers int United States and 
8. elox prinis from 
wite ar smaller. send moncy 
your films, no rge fo 
Fourth’ Edition AIDS TO “AMATEURS and avoid 
mis 


an. (little joe’s) KODAK KORNER, 
Baltimore and Howard Sis., 
BALTIMORE, 
MD. 


of wind and wave, tropical hurricanes and avalanches of 
ice on alpine slopes, and the no less potent but milder 
forces which clothe the earth with verdure, originate. 

It has been estimated that only one part in one million 
of solar radiant energy is directly utilized in maintaining 
the thermal equilibrium and life of the planets, yet the 
sun is only one among millions of stars which, accord- 
ing to astronomers. are also outpouring “torrents of 


YOUR OPPORTUNITY 
an excellent income for Hii cleverest 
no nove 709 The FLINT SANITARY MOUTHPIECE Has be been wherever 


ve 
tantly, with littl ple. 
want SANITARY MOUTHPIECE 3i india Boston, Mass. 


TAKE FINISHED PICTURES 
IN TWO MINUTES! NO PARK Room 


Wo Expensive Films or Plates 
In order to make our new cameras known in every locality, we 
shall sell them at half price, for a short time only. Write at once 
for full information. Address 

GORDON CAMERA CO., 1862 Stuyvesant Bidg., New York, N.Y. 


Your Picture in a Postal Card 
IN ONE MINUTE 

The pictures are developed, toned and finished 
in a single developing solution. No experience is 
necessary. Price of machines $7.50 and $15.00— 
circulars describing our machines sent free. We 
are also headquarters for supplies for all minute 
picture mac hines. 
AMERICAN MINUTE PHOTO COMPANY 
Desk E558, 2214 Ogden Ave., Chicago. lilinois 
The largest manufacturers and distributers 


icture machines and supplies in the wo 


Only $36.0 


IF YOU 


announcements of new slides and lecture sets. 75,000 
POST CARD MAGIO LAN 
object. Prices, $2.75, $12.50, $25.00, $60.00, express paid. 


WILLIAMS, BROWN & EARLE, Inc., 918 Chestnut St. Philadelphia. Pa. Lantern Dept. 


The Wondertul L ANTER 


ILLUSTRATOR 


With our improved famous ALCO RADIANT LIGHT. 


4 new 1912 Model has many improvements and double brilliancy. Write for illus- 
trated of foie and Lanterns of ail styles and lights at bottom prices. 


ERN we should have your name to mailto you our regula: 
Lantern Slides to rent. 


TERN reflects image of postcard or any other picture or 


Operating | 
| 
Fe G) You Snan ir | 
Mrs. Proctor of Ark. Nitiv- 
“We are doing a fine | 
= Well Develop it rol 
conto tHe MOTION PicTuRE BUSINESS 
= 
EXTRA 
| 


POPULAR MECHANICS 


$50 per year you can get $50 per 
profit, 12 hens yer 


How to begin Poultry Raising with a dozen 
hens at a small cost for a 6x8 foot Poultry- 
pen — big enough for a starter—and build 
up a paying business. 


Accept Our Special Offer 


We will send you_on approval, post-paid, the latest 

ractical book on Poultry Raising, the “ Poultry Guide 
Post,” Philip R. Park’s standard work of 144 pages, 125 
illustrations, cloth-bound, regular price $1.00,—and The 
Monthly “Profitable Poultry Magazine” for a year, 


waste 


will follow regularly for a year. 
Write for the Book Ey Be you all you 
n 


successful Poultry raiser—on a smal! or large scale. 


THE PARK & POLLARD CO. 
70 Canal Street BOSTON, MASS. 


ADVERTISING SECTION 137 


now to be a i 


energy.” 

The theory has been advanced that the ether of space 
absorbs the almost inconceivable quantity of waste light 
energy and that, through this fixation, matter originates, 
otherwise the entire heavens would possess an incan- 
descent glow. 

BIG BRIDGE FOR GANGES RIVER—A bridge, 
now being constructed in sections in England, is to span 
the lower Ganges at a point 120 miles above Calcutta, 
India. This bridge will have 17 spans, the two approach 


MEN WHO WEAR SHIRTS! 


Double wear= half cost 


SIGNAL sets $1.00 


Many unusual comfort features. Coat style, two pockets, one for watch, 
pencil, handkerchief. Big flaps, double sewed, many patterns. Guar- 
anteed wear. If not at dealer's send size and his name. We'll express 
two C. O. D. Return, our expense, if not O. K. Sample swatches free. 


HILKER-WIECHERS MFG. CO., 1256 Mound Ave., Racine, Wis. 


Big Money is Being Made with Popcorn 
and Crispettes and Candy ic.ises FREE? 
Our Kettle Popped Popcorn is seasoned while popping. 
GREAT BIG— HT—FLU. 


. k r nd than from any o 
Phot the feast cost, Makes OHISPETTES 


C. F. DELLENBARGER, 625 W. Jackson St., Chicago, Illinois 


Save $41.50 
13 Months To Pay 


This month we offer the famous No. 3 
OLIVER Typewriter at practically 
half price —the genuine, full size, standard, 
visible typewriter, fully’ warranted to be perfect 
in every detail, with every up-to-date feature and 
device that isregularly furnished. 

Each machine sold from this 
advertisementis guaranteed = 
to be perfect in every detail 
—the equal in quality of 
any typewriter in the world “jie 
regardless of price. : 

Nothing skimped, nothing under 
grade, nothing extra to buy ; ribbon, 
practice paper, carbon paper, tools, instructions, metal 


carriage case;— all furnished free — just as good and just 
as complete an outfit as you could wish for. 


Only .00. 
Bought from the original maker and sold direct to you 
from this advertisement. 


$4.00 A MONTH 


Instead of Lm ny hay cash, you pay but $4.00 a month 
—just think — you buy for the same amount per month as 
is regularly charged as rental just for the use of the 
machine — just 13c a day; it will pay for itself and earn a 
profit besides. 


WONDERFUL BARGAIN 


We know what these OLIVERS are. We have sold 
12,000 of them. There is nothing better. This is really a 
wonderful bargain—a great opportunity. Send no mone 
—just send the attached coupon and the typewriter wi 
be delivered to you promptly for trial and examination— 
without placing you under any obligations whatever—you 
are invited, yes urged to make use of the machine—write 
on it all you want to—test it—examine it critically—note its 
visible writing features, its ease of operation, its strength. 

We honestly do not want you to keep it unless it convinces 
you that it is the best t qeee ter you ever wrote on—the best 
one you ever saw. Call, n ygur friends who may understand 
typewriters—ask your banker about the business reputation of 
the OLIVER—ask any business man—then think for yourself. 
Could we—would we—offer to send a typewriter to any town in 
the United States on trial without a Gage cent deposit if we 
didn’t have the best posure value—would you do it if it was 
goer typewriter to sell? Would we—could we, wait 13 months 

‘or the price if there was any chance that the typewriter 
would not prove to be everything claimed for it ? 

If you don’t keep it we lose—not you—it's our risk. 

You have to act yourself by sending us the coupon attached 
to this offer. © salesman will call on you—we have none— 
neither have we any collectors. There are no interest charges 
—no Tye complicated papers tosign—no Red Tape— 
just the simple Trial Order Coupon, 


THIS IS THE OFFER 


The finest typewriter at the lowest price—on the easiest 
terms—sent on approval—guaranteed for life—yours for signing 
and mailing the OCOUPON—WNew. Your lead pencil will do. 


Typewriters Distributing Syndicate 
166 G90 North Michigan Blvd. Chicago, Ill. 
COUPON 
TYPEWRITERS DISTRIBUTING SYNDICATE 

166690 North Michigan Bivd., Chicago, I. 
Gentlemen: You may ship me a No. 3 OLIVER on 5 days’ approval. If 
I find it as represented and satisfactory in every respect, I agree to pay 
you $4.00 at the end of the 5 days and $4.00 each month thereafter as rental 
for the use of the typewriter until $56.00 has been paid, when the type- 
writer becomes my property, the title remaining in you until then. 
Otherwise, I agree to notify you at the end of the 5 days’ trial period that 
I do not wish to keep the typewriter and I will pack it and hold it subject 
to your shipping instructions. 


REFERENCES: 


4 
4 = < Y SH | 
| 
| regular price $1.00. Both for money 
until you have seen the book; then if you like it, keep 
4 
ot 
L wt FAL a S 
= 
|S 
NAME...... 
Enormous Profits. Our Automatic Orispette Press ADDRESS 
is a Wonder—A WORLD BEATER. Write for catalog. Name. ‘ 
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Send for Copy of Our New Wireless Manual P1 


It contains 96 pages and tells how to erect and maintain wireless telegraph stations. Shows a number 
of diagrams. Has the Morse and Continental Telegraph Codes. Illustrates the best instruments to use; 
tells what they are for and how to use them. Do not wait until some other time, but sit down now and 
send your name and address, and get one. It costs you nothing. 


Send for Our Pocket Catalog P26 


It contains 212 pages, with illustrations ond | d language all about 


lis, Push Buttons, and legraph M. ectric Toys, Burglar 
and Fire Alarm Electric Call Bells. Electric Medical Batteries, 
Motor Boat Horns, Electrically Heated Apparatus, Battery C Swi . Battery 


Gauges, Wireless T. Telegraph Instruments, Ignition Supplies, etc. 
It Means Money Saved to You and our 


MANHATTAN ELECTRICAL SUPPLY CO. 
NEW YORK, 17 Park Place CHICAGO, 114 S. Fifth Ave. ST. LOUIS, 1106 Pine St. © SAN FRANCISCO, 604 Mission St. 


my Send for Bulletin “S” 9@ BiG 300 PP. ELECTRICAL 


a= Wireless Telegraphy | || so: 


pric order of dist Gre cast on low 
heey . rices pro ribution excep o ose really 
. It S$ Free sent eed | ~ terested. Most elaborate catalog of its kind published. Catalog 
the t ed contains more valuable information on wireless and electricity than many 
——— mos' uca- text books. Contains 100 pages wireless insts. and raw material for making 
tional and fascinating insts., numerous diagrams, hookups, etc. 15 pages telegraph insts., 35 
of modern sports. pages motors and dynamos. 150 pages flashlights, lamps, lighting plants, 
ammeters, guns, radiopticans, miniature railways and mechanical books. 

ows ow to 
get start in this THE J. J. DUCK COMPANY, 390-392 St. Clair St., TOLEDO, OHIO 
great game for less 
than one-half usual 


expenses. Read all th in th a 
the daily from by The Voltamp Electric Mig. Company 


Send messages to, your friends without wires. You to that the 
” | a has completely exhausted the supply 

want our Bulletin “A” and the codes. of catalogs. A new catalog, larger and more 
SEND A POSTAL TO-DAY, Don't put it off. do it now. complete, is now in course of preparation. 


HUNT & McCREE 22:94, Murer, St. For anything and everything electrical 


THE 
$513Cl Profit Fi 51D Voltamp Electric Mig. Co., 
e ro it irst ays spans being 75 ft. long, and each of the other spans 
from an cai —aeenen Of $175 | 345 ft. long, 49 ft. high ‘and weighing 1,400 tons. Tube 
lacing, new in British practice, is being used, with a view 
is the to securing a maximum of strength in the ‘struts. This 
result of | bridge will be the largest ever shipped from England, 
ti and, with the exception of the Forth bridge, the largest 
opera ng one ever built by British a ee The total cost, includ- 
ing piers, will be $5, 
ley. our Compl i d 
others took in $8,540 ELECTRIC LIGHT PLANTS 
first 16 months. Many ay for Agents wanted. American Battery Co., 1139 Fulton St., Chieago(Estab. 1589.) 
themselves first month. into ELECTRIC ‘2 monn, vane and MOTION PICTURE THEATER 


this business yourself. You can start with $75. No gambling 
device, but most practical and popular bowling game in 
existence, Splendid for high-class amusement and physical 
exercise. Liberal patronage by good people everywhere. 

any sales to churches, schools, homes. Quickly installed — 
easily portable. No helpe rs required — really automatic — 
small expense—receipts all profit. We sell only one person in 
each locality. Get this monopoly now. Easy payments. Catalog free. 


AMERICAN BOX BALL COMPANY, 1301 Van Buren St., Indianapolis, Ind. 


PLANTS. Carriage, Bicycle, A gg Flash 
& Auto Lights, fan otere, Dynamos, Engines, Belts, Boo! Cat: 


OHIO ELECTRIC WORKS, CLEVELAND, OHIO 


Sort 2r stamp fer WIRELESS 


taining everything in Wireless and 
Electrical Supplies. Prices and quality both right. Do it NOW. 


WINGER ELEC. & MFG. CO. (Not Inc.), 727 So. Dearborn St., CHICAGO, ILLS. 


[AGENTS|NEW BUSINESS JUST OUT| AGENTS 


DROP THE DEAD ONES. AWAKE! START WITH THIS NEW 
SALESMAN INVENTION, THE 20th CENTURY WONDER one. Sars 
MANAGERS Get started in an honest, clean, reliable, permanent, money-making ERE 
YOUNG OR OLD business. Sold on a money-back guarantee MAKE MONEY H 
NEW BUSINESS The Blackstone Water Power Vacuum Massage Machine Start Now — Today 


relief can be given all kin 
On! 


am makin 


makes money. No eqperience 
workers. We owe al 


LACKSTONE « CO., 723 


For the Home. No Cost to Operate. Lasts Life-Time 
No Come ettion, New Field, New Business. Price within 
why it’s easy to sell. Endorsed by Doc- 
seurs. Removes Wrinkles, rounds out any 
part of the fac 7 oF "podys! brings back Nature’s beauty. Almost instant 
of pains. A demonstration convinces 
the most — al person. Sales easily m 


Rea What Others Do, So Can You. 
Parker wee sold eight machines first yt Margwarth, says, I 
ag $ $19. 08 per day. Schermerhorn, eight dozen machines first 
month. affer writes, am selling four out of five demonstrations. 
» b a orders one dozen, four days later wires “ship six dozen by first 
press.” Lewis, sells four first hour. Men, women, everybody 
. Pro tected territory to active 
Big book en tled, ** The 
Love of y and Health ’’ 
ostal will do. surprise you. Ad 
Meredith Bldg., TOLEDO, O. 


e Power and 
ree. wwe now, today. A 


| 
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Do You Want This Job? 


It Pays $48 a Week 


There are thousands of just such jobs awaiting the trained man. In every section, 
in every state, and in every city there are products to be advertised; business enterprises 
to be managed; newspapers and magazines to be published; sales forces to be organized; 
office methods to be systematized; factories to be superintended; machinery to be repaired; 
railroads to be built and maintained; residences and business blocks to be erected; canals, 
cuts, and tunnels to be dug; or dams and power plants to be constructed. 

Who should be in charge of this work? YOU. 

Who should receive the high salaries paid for such work? YOU. 

Who should qualify to successfully handle this work? YOU. 

The progress of this age is not going to stop, and some one must do this work. Will 
it be you or the other fellow? One thing is cer- 
tain: it will be the man best qualified for the job. 

Thousands of I. C. S. students are today 
heads of the largest manufacturing, inventive, 


International Correspondence Schools 
Box 872, Scranton, Pa. 


Please explain, without further eae on my part, how! 
can qualify for a larger salary and advancement to the posi- 


constructive, and business enterprises. And for 
20 years it has been the business of the I. C. S. to 
prepare men for such positions. But today 
there are more businesses than ever, more oppor- 
tunities than ever, and there must be more 


trained men than ever to fill the many positions. 
Let us help you to qualify for a bigger job. ontmeeet a» 


What we have done for tens of thousands of 
others we can do for you. 

You need only mark and mail the attached 
coupon and you will receive, without obligation 
or cost, full information about any position in 
which you may be interested. 


Mark and Mail the Coupon TODAY 


* Present 


tion, trade, or profession before which I have marked X. 


Electrical Engineering 
Electric Lighting 
Electric Railways 
Electrician 

Electric Car Running 
Dynamo Foreman 


Automobile Running 
Agriculture 


Mechanical Engineer 
Mechanical Draftsman 
R. R. Constructing 
Concrete Construction 
Architect 

Contracting 
A 


Advertising Man 
Civil Service Exams. 


State 


Please Mention Popular Mechanice 


Occupation 
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Complete, year-round,warm, 
strong dwelling, shipped = 
anywhere and guaranteed 


HIS one price, $298, pays for everything, 

every bit of material needed for the 

erection and completion of your house 
(except the chimney). You receive all the 
lumber—cut to fit—roofing, windows, doors, ; ; 
flooring, casing, siding, hardware, glass, locks, knobs, hinges, nails, paint, oil, shellac, putty, 
lath and plaster, or plaster board (taking the place of lath and plaster). Build it yourself in 
a week without skilled labor, during vacation or evenings. Every piece of lumber cut to 
exact size, ready to nail in place, marked and numbered. Complete instructions and illustrations for erection. 
Same system of construction rd j steel office buildings. Eight years’ success. We will refer you to Aladdin 
houses in your own neighborhood. All sizes of houses, two-story dwellings, bungalows, summer cottages, 
barns, garages. Our mills located in Michigan, Florida, Missouri, Texas or gon. Satisfaction guaranteed 
or money refunded. Quick shipment. Send stamps today for big Catalog No. P 


North America 


ALASKA COAL FOR NAVY-—In tlie future a large 
. . rom Alaska. is plan takes into consideration the fact 
on Free Trial to Readers of Popular Mechanics than of ~ be on the 

. . acific coast. ost of the coal for the ships on the 
Pacific coast now comes from the East, expecially 
for Free Book giving full details, to . from the ee region of Ste Virginia. . By hod 
~ 4 time it reaches the coast it costs a ton, about 3 
1900 WASHER CO., 6071 Court St., Binghamton, N. Y. per cent more than it costs at tidewater in Virginia. 
Address Canadian 1900 Washer Co., 355 Yonge St., Toronto 


if you live in Canada 
THS BUNGALOW $900 


Ironing A Pleasure Building Plans for Modern Homes, will 


save you hundreds of dollars. One of 


‘AR Self Heating Iron Makes and burns its | © the most complete and comprehensive 
ans ever Vv any 
4 own gas at one-third cent per hour. Safe architect. Fifth edition fast off the press. FREDERICK i. GOWING 


and Simple. Saves Labor, Time, and Money. One hundred and fifty floor plans and 
AGENTS 100,000 in use. Every home wants photographs of bungalows, etc., costing ARCHITECT 
iti 


fi izes d 
Send for Free Sample Proposition. aged =F. ¢ postpaid for $1.00 18 Tremont St, BOSTON, MASS. 
NATIONAL STAMPING & ELECTRIC WORKS 
> — 
Mobiloil 
3 CUSTOM SHIRTS FOR $5.00 
urements and guarantee to take them back if they do not satisfy you. 

I send you 100 samples to select from ALL or PART TIME COINING 
express prepaid. No ready-made shirts in my shop, but facilities for quick A G EN TS MON EY 
delivery of the highest grade of custom work. Write for my samples. P SELLING YALE SPECIALTIES 

ness a prospect, no dall season 

— most_profitable, easy sell. 

proposition ever offered. 

Vacuum Cleaners, Portable Gasoline 

Exelusive territory. Write to-day. 

P. M. YALE MANUFACTURING CO. 
CHICAGO. 


421 So. Clinton St. CHICAGO, ILL. GARGON > 
I make shirts that fit you, because I make your shirts from your meas- A grade for each type of motor.. 
I send you measurement blank with rules. I send you the finished shirts Experience not necessary 
Summer samples now ready. (Higher - priced fabrics, too.) No agents. Every home or place of basi- 
ing, BIG MONEY makin 
Lamps, Irons and Lighting Systems. 
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Modern Plumbing Outfits. 


at $10 and $20 Savings 


These handsome high- 
grade plumbing fixtures 
are furnished complete, 
guaranteed and sold 
direct at wholesale 
prices, saving all deal- 
ers’ profits. Simple 
plans will be furnished 
free with any of these 
outfits so that you can in- 
stall it yourself,without 
help of high-price labor. 


White porcelain enamel, heavy cast- 
Bathroom Outfit $35 fron Bath Tub. Wash-Basin: White 
enamel over heavy cast-iron, with concealed hangers and choice of wall 


or floor connections. Toilet: Vitreous china with oak seat and copper- 
lined tank ; all metal parts of outfit are heavily nickel-plated. $35 complete. 


Shower Bath $8. Complete with nickel-plated rain-shower 


head, ring, curtain attachments, and 
rubber tubing. It is easily and instantly attached or detached. §8.50. 


Water System $4 This outfit includes a black steel tank, 


145 gal. capacity, 244" brass-lined double 
action combination air and water pump, and all pipe, fittings, valves, 
gauges, etc. $40. 


Free Book 


CHELSEA MFG. & SUPPLY ary 


ABOUT MUSHROOMS 


to big money in is 
bo Truth 

About a great improve- 
ment, things many growers never knew before. 
Everything explained from A to Z, at first hand, from 
the greatest practical authority in America. Add $10 
to §70 a week to your income. Demand exceeds 
supply. Grow in cellars, sheds, boxes, etc. Small 
capital to start. Profits bigger and quicker. Any 
one can do it. Women and children, too, Now is best time. Send for free book. 
Bureau of Mushroom Industry, Dept. 52, 1342 N. Clark St., Chicago 


LARGEST COLLIERY IN THE WORLD—The 
Ashington colliery in Northumberland, Eng., is among 
the largest in the world. It covers an area of 25 square 
miles, and there are seven shafts, capable of turning out 
from 11,600 to 12,000 tons of coal per day. bout 
$75,000 a a week is paid in wages, 


Every store through- 
out the country needs 
cards. You can earn 
big money writing show cards = small stores. 

Bissell’s Show Card Writers’ Outfit consists of 
seven liquid colors, brushes, pens and specimen 
of alphabets with instructions necessary to learn 
this fascinating and profitable profession. With 
our outfit you can lecrn to do this work in your 
spare time, and it costs at $3.75 complete, 
D any part Proprietors and 
clerks in small stores can write their own cards. 


We guarantee the outfit to be perfect in every 
respect. Everything ready to use. Send in your 
order to-day. 

J. G. BISSELL COMPANY, 


Dept. B, 49 Barclay St., New York, 


Greatest Piano 
Offer Indeed the greatest, 


Shipped for 


One of 38 Styles the ige or 


wars o: Rock Bottom offer. D 
| WING & SON (Est. 1868), Dept. 1197, 9th Ave. & 13th St, New York, N. Y. 


From Childhood to Old Age 


Kimball Pianos 


Are Pleasing in Tone 


Write Today for Beautifully Mlustrated Catalogue. 


Mrs. Piano Buyer making 


the purchase of 
a piano for your home and children we are sure you will 
want to see our catalogue—you will want to know about 
our new plan of selling and distributing our pianos direct 
from our factory and from our various factory distributing 
points. Write us today for our 


Money Saving Plan and 
Free Catalogues 


and learn how easily you can secure the STAND- 
ARD Kimball Piano at factory distributing prices and 
on terms to suit your convenience. Monthly, quarterly 
or annual payments can be arranged. 


Valuable Features of the Kimball 


Kimball Pianos possess many important exclu- 
sive features, such as our hermetically sealed metal covered 
pin block—the heart of the piano — impervious to damp- 
ness, unaffected by heat or cold, strings scientifically 
treated to prevent rusting, and other valuable features 
that give the Kimball that heirloom value and most 
splendid musical quality. 


Kimball Piayer-Fiane 
Perfect in Detail 
There are very few persons who are not lovers of good 
music, Unfortunately there have been but a limited number 
that could produce it, but now with a Kimball Player- Piano in 
the home, the young, the old and even the feeble “indoor "* 


people can play and reproduce the '*Grand Opera" or play any 
and all of the old time songs or popular pieces. 


Our Great Offer 


Free Sptecoet Test— We Stand 
the eight—Convenient Pay- Fd W. W. Kimball Co. 


ments —Cataloguesand Herald i Hall 


in Exchange. J Please send me free zour Piano 
Fill out the coupon and send ¢ ao the Musical 


to us today and get FREE our raid, containing two pretty 
handsome booklets andthe # conga, words and 
Musical Herald, containing 


two pretty wordsand 
music—also Valuable piano 
information, our ces 

and terms. Write 


W. W. Kimball 
Company stste 
Chicago 
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A Simple Story of the 
Benefits of the Shower Bath 


The hygienic value of the every 
morning shower bath-habit is now 
eed known and appreciated. 

housands have found by experi- 
ence that there is nothing to equal 
it as an eye-opener, appetizer and 
invigorator. The warm shower 
serves also as an excellent cleans- 
ing bath, and the habitual use of 
the cold shower is of great value 
as a preventive of colds and a pro- 
against disease in general. 

omfort, a better day’s work and 
the best kind of health insurance — 
these are the immediate returns of 
the every- morning - douche - habit, 
and the outlay which secures them 
must certainly seem trifling. 


PRICE—Complete with rub. 
The cap prevents wetting of the 
hair. The curtain prevents water 
crashing on the floor. As you see 
by the illustration, it can be 
attached to any bath-faucet. It is 
a substantial fixture willlast a 
lifetime — can be up — 
screw driver only tool needed. Hose 
can be disconnected instantly when 
you want to use tub without 
shower The pipes throughout are 
of heavy brass, nickel plated. 
The LOW-PRICE is due entirely to 
the simplification of the apparatus. 
Order TODAY —try it, and if not entirely satisfactory 
return in 10 days and we will REFUND YOUR MONEY. 
Send Check or P. O. Money Order 


Reference: Union Stock Yards Bank. 
NIAGARA SHOWER CO., Dept. P, Buffalo, N. Y. 


Try It Ten Days Free 


Your opportunity to test the many advantages 
of electric ironing. Try a Delco next ironing 
day at our expense —if not perfectly satisfied 
send it back. The Delco isthe only electric iron 
which gives you absolute control of the heat. 
Prevents scorching and reduces the amount 
of current used to a minimum. Furnished 
with stand, cord and plug ready for use. 
Write for your iron today. If you like it send 
us $5.50, if not return at our expense. 
DIAMOND ELECTRIC Co. 
75 Frederick St.. BINGHAMTON, N. Y. 
Endorsed by Good Housekeeping Institute 
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Special to 
LUMBERS 


This is your last chance to obtain the greatest work on 
Domestic ey! ever published at 


almost 
r price. No plumber who would succeed can afford to 
be without these valuable books. 


Cyclopedia of 


Heating, Plumbing and Sanitation 


Consists of four big volumes ; 1600 pages; 1600 illustrations, diagrams, 
etc. Bound i alf morocco and printed on enameled paper in large, 
clear type ; titles stampedin gold. This great work is a complete review 
of plumbing, heating, ventilation and sanitation, and contains everything 


a plumber should know about his business. 

We will send the books for seven days free ex- 
Now Sent Free. amination, returnable at our expense if they 
= not contain the information you want. The regular price of this set 
is $20.00, but we are just now offering it at the special price of $12.80, 
mothe in monthly installments of $2.00 each. Write today, giving your 
occupation and name of employer or reference, and the books will be 
sent you immediately. Or, if you desire further information, drop a 
postal asking for details regarding this special last chance half-price offer. 
Another Free Offer With each set is included a year’s Con- 
* sulting Membership, regular value $12.00, 
entitling you to the free advice of a corps of expert Domestic Engineers. 

This will give you practical help in solving your difficult problems. 


AMERICAN TECHNICAL SOCIETY 
5791 Drexel Avenue Chicago, U.S.A. 


IMPROVING TRAMWAY SYSTEMS IN PARIS— 
The tramway companies of Paris are installing a new 
system of underground power cables, and extensions of 
existing lines are being made, so that the service may 


Poultry Paper 44-124 page periodical, up 


todate; tells all you want 
to know about care and management of poultry 
for pleasure or profit; four months for 10 cents. 


Poultry Advocate, Dept.98, Syracuse,N.Y. 


Do Your Printing! 


$18, Rotary Save By profit 

catalo card pa outfits, e 
THE PRESS Co.. Conn. 


MAKE BIG INCOME 


Men and Women can do this all the year 
at home growing mushrooms in cellars, 
stables, sheds, boxes, etc. Crop sells for 
$.50 to $1.00 a Ib. $20.00 a week easily 
made. Great demand, markets waiting. 
Start Now. Write for big 32 page Free 
Illustrated Booklet and learn how to do it. 


NAT'L SPAWN CO., Dept. 12, BOSTON, MASS. 


CET ON THE STAGE 


VAUDEVILLE 

I teach you how to get into Vaudeville. Easy, fasci- 

nating work, big salaries and opportunity for travel. 
perience unnecessary. Home instruction. irty 

— success as actor and instructor. Sendstamp for 
scriptive Booklet and Full Particulars TODAY. 

FREDERIC LaDELLE, Sta. 80 Jackson, Mich. 


TUB 


Costs little, no plumbing, requires 1 


little water. 
Weight 15 pounds, and folds into small roll. 
Full length baths, far better than tin tubs. Lasts 
for years, Write for special agents offer and full 
tao ROBINSON MFG, CO., 180 Vance Street, 


TOLEDO, OHIO. Manufacturers Turkish Bath Cabinets. 
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Sow of BASCH 
14 K. solid gold engagement rings, $3.75. This and all other mountings yriced at actual manufacturing cost! 
Price 


Price complete 
+++ -$48.75 


Learat Wihe every a we issue our Written Legal GUARANTEE TO REFUND S/ . 
TH RICE IN CASH less 10% at any time within two years; and accept any veg — 
offered to the diamond buyer by others! Investigate this feature before you buy another diamond! & oy ae 


| 104-page De Luxe BASCH DIAMOND BOOK = FREE! | 


6146.25 | 6-color art cover (worth framing), th ds of b of the toes 


Glass. etc. Explains BASCH Importer’s Prices. 
spection shipments. Posts you on Diamond Values ; enables you to intelligently. Write New! 


,L. BASCH & CO., importers, Dept. D247, D247, 


BascH 


enter the heart of the city and make the system as a 
whole as complete as possible. No less than 108% miles FREE Catal 
of lines are being relaid with the new underground 
cables, and the work is being carried on without stop- illustrating True-Tone band and 
ping the existing service. The new extensions will in- orchestra instruments, violins, 
volve the establishment of terminals at many important drums, drummers’ traps, etc., also 


t f th t At f th tat “ 
as 11 different ~4 will their ‘wer HOW TO ORGANIZE A BAND” 


of reconstruction is now about half completed. ADDRESS, DEPT. 15 


BUESCHER BAND INSTRUMENT co. 


oa thon FLYING BO AT ELKHART, INDIANA 


Build this model. It embodies the nae 
ideas in aeronautics. Concise Plan w 
Buildin, —; Oo 
ans: — Bleriot, 15c, Wright, 25c, 
25c,Cecil Peoli Champion 
Racer, 23c, Curties Convertible Hy- 
droplane, 35e. 


om six $1.25 postpaid. 
40 pp. Aeroplane Supply Catalog 5c. 
Ideal Aeroplane & Supply Co., 82-88 West Broadway, New York 


Fits instantly inside waist band, entirely out of sight. I 


orthin men. A necessity jy all men. 


Dollars 
You ft be abie to 
write a steady and share in future profits. 


ted ters. 
today to our. 


LEARN TO DRAW PLANS 


These books teach you to advance by easy steps from the first principles of drafting room 
Practice to the complete work of an architect’s office, including drawing to scale,tracing, 
detailing, lettering, rendering, designing, etc. No correspondence course necessary. 

With each order for a set of “ Radford’s Drawing” we will 
Set of Model Plans Free include a set of Model A: ——aa Plans These consist 
of twelve architect's drawings of a modern ten-room house. $3.00 P. 


RADFORD ARCHITECTURAL CO., 178 W. pw ee Blvd., CHICAGO 


INVISIBLE SUSPENDER BELT 


with unsightly suspenders and uncomfortable belts. Keeps trousers 
up securely. Keeps shirt down—no “‘ bagging.'’ Fine for fat men 


if he can’t supply you, we 
SALESMEN handling similar lines wi 
an Al proposition w rit ¢ for full particulars and give reference. Send 


50c 


and waist 
measurement 


not entire- 


Joes away 


will. 
ll find this 


ly satis- 
ry. 
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This . Our 
enormo ash buy- 
larat less 
6 than any jeweler can sell! We ship any diamond and mounting you select subject to your examination ON AP- 
PROVAL at our expense and risk! Not one peamy need you pay or deposit to see, compare, test our diamonds! 
@ || 
$81.25 
@ JI SS SD 
1-2carat | 
5.00 | & ~ 
I-102. .14C, dia... 21.25 
Son 
pend us your poems or melodies for orly \ or §1 
errange G R Original square deal offer. Accept- for silk belt. 
advertise, secure O ance guaranteed if available y Money re- 
copyright in your name by Largest, Most Suc- turned if 
and pay 60 per cent of cessful Music 
la Drofits i successful. Past ex- Publishers 
jon't delay- N kind, 
ig Sung Wrill book 
nm song writing and examination of your work FREE. Ep KO-KO-MO BELT CO., KOKOMO, INDIANA 
DUGDALE CO., (052 Dugdale Bidg., Washington, D. C. 
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Gasoline Bills Cut 
Down 25% to 50% 


The Parsons Automatic 
Gasoline Saver quickly 
Saves its cost to owners 
of cars, motor boats and 
stationary motors. We 
guarantee not less than 25 
per cent efficiency gain. 
any cars now showing 50 
per cent gain with actual 

road work tests. 
$6.50 complete —can be in- 
stalled by any ordinary workman, 
Give H. P. of motor in ordering. 
now being n a 


such an agency a gold mine 


THE PARSONS MFG. CO., 153 Michigan St., Toledo, 0. 


is recognized the world over as the lowest priced high-grade engine built, 


The Waterloo Boy Is chosen by tens of thousands of shrewd 
CREAM SEPARATOR buyers who will not buy a cheap, short- 
lived machine which will waste half the butter fat. Nor will they buy the 
higher priced machine which is no better and often not so good. 


The Waterloo Boy Low-Down, Is light ht, light draft, strongly and 
SVEAR GUARANTEE all MANURE SPREADER low 
COVERS EVERY. PLT load, smooth spreading. Sells at the lowest price ever made on a machine of this class, 
The Waterloo Boy igned for all f kf I 
OF EVERY MACHINE 1-MAN FARM TRACTOR barresting. Has pulling power of 12 good horses, 
Many important new features make it far superior to any others. Sells at low price. 


WE MAAE We have a message of importance for you. Write for FREE Catalog and full information, 


WATERLOO GASOLINE ENGINE CO,, 1021 W. 3rd Ave., WATERLOO, IOWA. 


Good Luck is the product of good judge- 
ment. If you choose farm machines for the good 
material and good construction in them 
u'll get good service—and that will be “lucky” 
r you. 


ATERLOO BO Embody 20 years o 
MACHINES honesty—20 years of 


Experience in building 
the best—20 years of leadership all over the world, proving 
their quality. And you can buy them for less money in first 
cost, less in operating cost, and less in the long run, than 
any other dependable machines on the market. 


INVESTIGATE AND CONVINCE YOURSELF. 


The Waterloo Boy In its 20 years on the market, has, 
GASOLINE ENGINE, gone into every civilized country; 


LENDING AUTOMOBILE TO _ UNSKILLED 
DRIVER MAKES LENDER LIABLE—Loaning of 
automobiles to customers by dealers has received a set- 
back as a result of a decision rendered recently in a San 
Francisco court, in which it was held that when the 
owner of a car permits a person whom he knows to be an 
inexperienced driver to take the car, the owner becomes 
liable for any damages which the inexperienced driver 
may cause. When the defendants in the case interposed 


1 HORSE 


HERE is the most reliable 
2 H. P. Engine in America. 
It gived$such perfect satisfaction 
that we ship it anywhere in the world on 
terms of only one-half the purchase price or & 


7 with your 
onl order and 7 
six months’ time on the balance. If you want 
an engine any size,144 to 12 H.P. .write me to- 


day for Big 4-color fingine Catalog and Price 
List, lowest you ever heard of. Save you $20.00 to $100.00 sure. Do it now 


OTTAWA MFG. CO., 946 King St., Ottawa, Kans. 


By means of the patent throttle you can run it as a 4 H. P. 
engine for 23 cents a day, or as a 2 H. P. for 12 cents a day. 
} Many other strong points; force-feed lubrication; uniform speed; 
sight-feed fuel supply; automobile muffler; no cranking; runs 
either way; uses any fuel oil satisfactorily. And it’s Guaran- 
teed for 10 Years. Write for catalogue and 30 days’ free trial. 


ELLIS ENGINE CO., 65 Mullett St., Detroit, Mich. 


Runs this 6 H. P. Engine for a 
10 hour day on KEROSENE 


WE PAY THE FREIGHT 
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Write for WITTE’S Latest ae 


After 26 years of dealer selling, engine users everywhere can now 
buy the famous WITTE engine, direct from the Factory, at sure enough Factory 
Prices. Thousands of WITTE engines have been sold, for the highest prices, 

by dealers, in all parts of the world. Prices the dealers alone used to get, 
are now open to everybody. Yes, more than that, the Direct Prices now, are 
actually less than dealers’ former prices. Increased factory facilities, and a 
larger trade, have lowered factory costs and factory prices. 


WITTE Engines % to 40 H.P. 
Start Easily No Cranking 


Fifty-four sizes and styles; a size and style for every shop and farm powerneed. Recommended by users, wherever used. 
Simple in pane tt cannot be outworked, or outworn, by anyengine. We could not build them better for twice 


our prices. All have detachable cylinders,4-ring pistons, vertical valves,automatic controlled electric ignition, double 
weight, extra sensitive and positive governors, and other merits, without which no engine can be really high-grade. 


En Write for my new and fairer plan of engine 
Most Understandable gine Book Free —-, Let me show you by my great new book, 
how to judge an engine; how to pick out the gasoline, gas or oil engine that is best for 
your work; in short to lay bare to you, in every day language, the secrets of the engine busi- 
ness, by which double prices are charged and collected for lowest grade engines. It 


Ep. H. WITTE 


gives our complete prices and easy terms. If you don’t say it is worth 
dollars, I'll pay return postage to get it back. Send me your address 
. at once, and I'll mail you a copy, FREE. 


WITTEIRON WORKS CO. 
Gasoline 
as Or Vl 
60 Days Free Trial—5 Year Guaranty 


a plea that they were not responsible, the judge said: 
“Defendants’ claim was that, if the owner of an auto- 
mobile lends to or permits another to use his car, the 
owner is not responsible for any injury occasioned by 
the borrower’s negligence or inexperience in handling 
the car. I consider it a better rule, that if one who 
owns an instrumentality dangerous in its use, intrusts 
or lends it to another whom he knows to be inexpe- 
rienced in or ignorant of its proper use, and through the 

_ negligence of the latter, resulting from such inexperience, 
a third person is injured, the owner is responsible.” 


1% to 350 H.P. 


Producer Gas 
Small Gas and Gasoline Engines Includes all types and sizes 


Air and Water Cooled. and 1 H.P. 
Unsurpassed for laboratory, experimental work and for ample 3 ae —low fuel . 

operating washing machines and light machinery. Can cost — substantial construction. Perfectly balanced, 
be used for small individual electric light plants ; com- smooth, steady, reliable. Sales branches and stocks 
plete — for stamp, = big poe ys of steam everywhere. If you expect to buy an engine our ex- 
engines, boilers, pumps, electrical goods for 10 cents i is bes pes 

(coin preferred) retunded first order. Ifin need of an pert will tell you what is t and chea t for you. 


<> INTERNATIONAL GAS ENGINE CO., 
116 Holthoff CUDAHY, WIS. (Suburb of Milwaukee) 


ar DON’T BUY a Gasoline Engine— 
Until You Investigate the “TEMPLE” 


Operates on 30% to 50% less fuel than any average engine. Burns gasoline, kerosene, 
Vf gas or distillate. As explosions take place low down and are absorbed by the ground instead of the en- 
1% 50 gine, vibrations are practically eliminated. This lengthens life of engine and the machine it 
to drives. Crank shaft over cylinder secures perfect lubrication by gravity. 
less wear and more power from every pint of fuel. 


Means less friction, 


TEMPLE Engines are slow speed, heavy duty engines. Our design requires 50¢ less flbor 
space and weight than the average. Yet it is built stronger in proportion to strains. It outclasses 
every engine made for portable uses. Built with single or double cylinders. 


Try One 30 Days 


The Temple Engine has won 5 first premiums. See why our mails are crowded with enthusiastic 
letters from owners. They write:—‘*My engine consumes half the oil of my neighbor's doing the same 
work."’ *‘My engine saves grain in threshing owing to its unbroken power.” This is our 0th year as man- 
ufacturers—an absolute guarantee that you are safe in dealing with us. Write teday for full particulars. 
Ask about our 30-day trial offer. Get our catalog. TEMPLE PUMP & ENGINE CO., 238 Meagher St., Chicago, Ill. 


Please Mention Popular Mechanics . 
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FIVE YEARS 


[= takes five years of steady conscientious 
practice to learn how to cast perfectly, 
but if you use a 


SOUTH BEND 
ANTI-BACK-LASH REEL 


you are an expert caster in five seconds, 
because, with this reel, any man,‘woman 
or child can cast and cast perfectly with- 
out tangling or back lashing the line. 
You get BIG fish when you cast and 
casting is one of the grandest and most 
thrilling of all healthful sports. 

You will never know the real enjoyment 
of fishing until you have cast for fish, and 
this reel enables you to do so without 
practice. It is made of solid german 
silver with jewelled bearings. 


Beautifully illustrated catalog in colors describing 
reel and fishing tackle sent free upon request. 


SOUTH BEND BAIT COMPANY 
3523 Colfax Ave. SOUTH BEND, INDIANA 


Light Weight Cush- 
— to do the work required, 
dvanced 4 cycle type. eight 
under 200lbs. 4h.p. rating but 
actuaily develops over 5h, p, 
Automatic TurottLe Goverwor 
Grave Scnes.er Carsurcror 
Easy speed changes, speci 
friction clutch pu 
new 6-8 and 20 h. p. high 
engines or hea 
« Now_ready. ree 
describes all. Write for t. _ 


The Money Making Muncie , 


Perfect power producer. 
Operates on crude-fuel, 
solar and gas oils. Also 
kerosene and distillate. 
Low consumption. 
Close regulation. 


MUNCIE GAS ENGINE & SUPPLY CO., 1227 Main St., Muncie, Ind. 


I H C Gasoline Engines 
Make and Save Most Money 


They are most dependable, simplest, most economical, most effi- 
cient, most durable and strongest, and they are adaptable to most 
kinds of work. IHC Gasoline Engines are made in all styles, 1 
to 45-horse power. Write today for the I H C catalogue, and 
read about the I H C engine that meets your needs best. 


Address, INTERNATIONAL HARVESTER COMPANY of AMERICA (Incorporated) 
16 Harvester Building Chicago U S A 


$50 to $300 SAVE 


We are manufacturers, not merchants. Save dealers’, Direct 

jobbers’ and catalog house profit. 10 or more men 

in every township can save $50 to $300 on my High From My 

Grade Standard Gasoline Engines from 144 to 15 F 

H-P, price to dealers actory 

or jobbers pay for simi en; in car- 2 ° 

load lots for spot cash. Satisfaction 
or Money Back 


Write for special 
proposition to 10 
or more men. Send 
for my big BOOK FREE. 


Wm. GALLoway, Pres. 
WM. GALLOWAY CO. 


1965 Galloway Station 
WATERLOO, IOWA 


Price and quality speak for 
and you are to be the sole judge. 
your poorest horse and buy on 


30 Days Free Trial 
CALL 


| 


SODA GLASS A DISEASE CARRIER IF NOT 
CLEAN—A New York physician who has made a study 
of ice-cream parlors, catering to the 5 and 10-cent trade, 
calls the soda glass one of the most prolific disease car- 
riers. He asserts that the drinking cup in the railway 
stations and trains is not nearly so virulent, and sug- 
gests as a remedy the use of paper soda-water cups. In 
most cases the soda glass is rinsed, but not washed. 
Soda, unlike water, is not taken in one or two gulps, - 
but is taken slowly, and this increases the chances for 
spreading disease. it is said that one of the secrets of 


re) 1 for the Knockdown frame of this 23-foot 
n motor boat, including full-sized 


illustrated instructions to finish—speed 
$28 14 miles an hour—12 passengers. Now’s 


94%, to 14 


Miles an Hour 


BROOKS MANUFACTURING CO. 
8207 Sidney St. SAGINAW, MICH. 


water. 


Built like Government Torpedo Boats of tough, puncture-proof, galvanized 
steel plates, pressed to 
leak is impossible. The Mullins Steel Boats are 

ncture, leaking, waterlogging, warping, drying-out, opening seams, and 

EVER Ul 
MOTORS—The Loew-Victor 4-cycle and Ferro 2-cycle—light—powerful— 
simple—can be operated by the amateur—the beginner—start like auto- 
mobile motors—one man control—never stall at any speed—exhaust silently 


Our beautiful book, illustrated in colors, is free. 


THE W. H. MULLINS COMPANY 
The World’s Largest Boat Builders 
151 Franklin St., Salem, Ohio, U.S.A. 


id form and so securely joined together thata 
GUARANTEED against 


CALKIN Air-tight compartments like a lifeboat. 


Safest Family Boat Built. 


STEEL ROW BOATS AND CEDAR CANOES 


OWER For all 
lo 
7 ~SAVE 
a j 
Y 
: NG: “fe 
MOTOR WORKS, 2068 N. St., Lincoln, Neb. 
| 
| - MVLLINS STEELBOATSCANTSINK 
| 


“Good-Bye, 
I’m Off 
For An 


‘Evinrude’ 


Tt GOING TO GLIDE 
ready Bi through the water with 
for use, 5 oz. sate. rowboat. 
Can be fastened on cap or belt, carried in Lijakea 
hand, or steod on table. No or grease. a 
The Baldwin Camp Lamp makes nights in camp 
just as pleasant as during the day because it 


ives the best artificial light next to sunlight. OS. = = 
Rowing or canoeing at night is made safe. 
On “hikes” through the woods itis unequalled § 
because it projects its light 150 feet and pre. This portabie motor attaches to or detaches from 
vents stumbling and bi falle over obscure one minute. Its weediess 
obstacles. It makes automobile repairin, reced y & protecting fin that 
an easier, pleasanter task. against hidden rocks. 
For sale by leading Hardware and Sporting Goods 
Dealers—sent prepaid on receipt of price. aeaee. IT CARRIES LIKE A SATCHEL 
$1.00; highly polished nickel with hinged sj weighs only fifty unds, drives a rowboat eight miles 
handles, Send bor tree illustrated witha ew ng of the fly wheel (no crank- 
catalog and instructive booklet ** ng utifully illustra: I 
and How To Tie Them. Give name ~ for one. ’ ee 


and address of your dealer. 
JOHN SIMMONS Co. EVINRUDE MoToR Co. 

4 Franklin St., New York Ci j 230 M™ St. 
G2 St. Nicholas 
fansford Block q NewYorkCityShowRooms Hud 
Cab son Terminal Buiiding, 30 Church 

Street, N. ¥ 
California Show Rooms: 423 Mar- 

ket Street,San Francisco. 

SEATTLE REPRESENTATIVES. Wood 
li Engine Company, 


the soda-dispensing trade is to prevent the customer from 


catching a glimpse of the glass he is served in. This is Have You Received Your 


done by violently squirting the soda into the glass and 


causing the foam to rise, a progess that effectively hides “Buff ] Book” 
any uncleanliness in the glass. a 0 


ANNUAL PRODUCTION OF GRAPHITE—The We are anxious to place a 
roduction of natural graphite in the United States and copy of the “ Buffalo Book” 
Territories during the year 1912 was 2,445 tons, valued 


at $207,033, while the imports for the same year were in the hands of everyone 
25,643 tons, valued at $1,709,337. Of the imports, 16,791 who is contemplating the 
purchase of a marine en- 
gine. It tells all about the 
“Buffalo Line,” built in sizes 3 
The marine engine that is absolutely right in to 150 HP.—gasolene or kerosene. 


B design and principle of operation—and must run. We will be glad to send the “Buffalo Book” free 


{ 
Starts without cranking, reversible, runs on gaso- 
Com- line, kerosene or other fucls, All sizes, 2to if you will tell us fully about your requirements. 
plete 30H P. Lowest possible Prices Send for 
Ready Also smail stattonary Ask for A BUFFALO GASOLENE MOTOR co. 
American Engine Co., 490 Boston 8t.. Detroit, Mich. 1293-1305 Niagara Street BUFFALO, N. Y. 


Reliable—Dependable—Durable—Satisfactory 


— 9 When you puta GILE engine in your boat, you've 

UP a . e got a motor on which you may rely to GO at all 

times. You can thoroughly understand it — it is so 

simple in design that it practically eliminates all repair expense, and so easily 

operated that your wife, mother, sister or sweetheart can readily run it, and it couldn’t be of better 

material, design or construction if you paid three times the price we are asking. GILE engines are made 

only of the very best material, are of superior design, and expert 

construction. They are manufactured in one of the most up-to- (This is the 16-foot Ideal ) 

date and progressive plants in the country, are carefully tested 

out, are RIGHT in every way, and FULLY guaranteed. They fill 

every requirement of satisfactory service, are durable, long lived, 

and in fact just the engine you've been always looking for—a motor which will 

“MOTE ” wherever and whenever you want it or need it. Our prices will astonish 

you. Write for free catalog and further information— we know we can interest you. 


GILE BOAT & ENGINE CO. [ 


10 Filer Street LUDINGTON, MICH. 
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IN YOUR TOWN 


‘TORONTO 


GET THIS CATALOG 
FULL OF VALUABLE INFORMATION TO EVERY 
BOAT OWNER ON 


RACING PROPELLER WHEELS, // 
REVERSE GEARS AND 
MARINE ACCESSORIES gy 

LARGE CATALOG FREE. SEND TODAY 
MICHIGAN WHEEL co. 


1139MONROE AVE. GRAND RAPIDS. MICH 


Motor Boaters 


We have perfected a 
method of installing engine in boats, that gives, 
more speed and makes installing simple. 


Send for “‘ Practical Information” and cata- 
log of motor boat hardware and specialties. 


MECHANICAL DEVICES CO., Watervliet,N.Y. 


tons, or approximately 66 per cent, came from Ceylon, 
one of the largest graphite roducing countries in the 
world. In the production a graphite in 1910, Austria 
4\ranked first with 36,520 tons, while Ceylon ‘produced 
35,310 soe and Italy 13,790 tons. 


2 WATKINS’ SPECIAL MOTORS 


3H. P. Single Cylieder . . 
6H. P. Double Cylinder . 
H. P, Four Cylinder. . . 
Astrictly HIGH GEA Motor that 
will give CONSTANT and EFFICIENT service, 
Especially adapted for CANOES and LIGHT 
BOATS. Aluminum base, copper water 
jacket, steel shaft, bronze be 


THE WATKINS MOTOR C 
837-839 West Sixth Street CINCINNATI, ONTO 


1913 Catalogue 


If you are interested in marine motors, ee fo: 
it. It is, b; ay , the — beautiful and inter- 
esti Fully 

me 


h ripps Midget —our new 7 horsepower 
4-cylinder Tender Motor, 
Scripps Motors are carried in stock by ff; 
NEW YORK — Bowler, Holmes & Hecker Co., ii 
Liberty Street. BOSTON—Walter H. More- 


Ch t tree NGELES, CA 

Marine Paine Supply Co., 121 E. 6th Street. Ff 
NN. — Kelley Hardware Co., 118- 

Sipe TORONTO, ONT. — 

Schofield-Holden Machine 2 Carlow Ave 

ORLEANS. LA. — Arthur Duvie, 130 


SCRIPPS MOTOR COMPANY } 
637 Lincoln Avenue ' 
MICHIGAN 


Ask for free Boat Address Deptt 


The sign of unmarred canoeing fun. Write Engines 2t040HP. 28%4cycle always in stock 


for catalogue. Agencies everywhere. 


OLD TOWN CANOE CO., did'rown Me. US Se 


The Powerful “Porto”—55 lbs.—2 HP. 
The most power for the price—the most power for the BS hie 

weight — that’s what you get in the ORIGINAL portable 
marine engine. Note this— 2% bore, 3 in. stroke—that’s 
what counts. That’s why the PORTO drives an 18 ft. row- 
boat 7 miles an hour, for 4 hours on a gallon of gasoline. 


On or Off in 5 Minutes—Sold on Trial 


‘4 The new model is copper jacketed, has under water exhaust, steers 
with tiller ropes. Get our catalog for complete details of this and 
other Waterman Motors for every purpose. 


WATERMAN MARINE MOTOR CO., 230 Mt. Elliott Ave., DETROIT, MICH. 
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’ 
Jold in Paint, 
CLEVELAND 
NN 
| 
Two, Four and Six Cylinders—regular and extra pe me | 
heavy duty, types, to 96 horsepower. Ask 
wy 
é 
Strect.. SEATTLE, WASH. — 3%, V.B Miller, 
72 Marion Street. "SAN FRANCISCO, CAL. 
ts 
; D | 
THE SIGN OF CANOE PERFECTION | y 
PALMER BROS..Cos Cob, Conn. | 
as! 
Write 
Now 


12 Horse Power 
4 Cylinder 
4 Cyele 

Weight 370 Ibs. 


Speed 
600 to 1000 R. P. M. 
Made in one size 
only. A special- 
ized article. 


The Frame We Ship You 


ELGIN, WALTHAM, 


Kermath marine Engines 


the world’s standard in 12H. P. size, are made of the 
finest materials the market affords and workmansh: ship 
of pronounced excellence. Prices $150 to $2 


Kermath Mfg. Co., 
BUILD YOUR BOAT save 


MEN’S 12 SIZE THIN MODEL WATCH, 17 JEWELS, ADJUSTED, 
or HAMPDEN movement. Warranted 
accurate. Finest gold strata case, guaranteed 25 


years; artistically engraved, e of Fite turned, plain 
m ‘id toda 


ost and enjoy the work. 
and trames for 
boats of all types and sizes, 
from the canoe pattern at 
$1.75 to the 65 ft. yacht 
frame at $350. 
Send for our Catalog 


DEFOE BOAT 


THEN $2.00 A MONTH 


the famous L Loftis 


Eighty per 


t our expen 


CHICAGO, ILL. 
. Pa., and St. Louis, Mo. 


114 State St., BAY CITY, MICH. 


these motors. 


BAY STATE MOTORS 


**Perfect Simplicity’’ and ‘*‘Simple Perfection’’ are the results, 
embodied in these Motors, of 15 years devoted to the developing 
ot these essential characteristics, which enable us to put 
on the market a reliable and economical motor at a reason- 
able price. Write for catalog, stating size and type (2 or 
4 cycle) of motor wanted. We also furnish castings for 


BAY STATE MOTOR WORKS 


Succes: 
A. J. HOULE MOTOR WORKS 
580 South East Street, HOLYOKE, MASS. 


Trice _46-Ft FamilyLaunch 


SEND FOR OUR LIST OF BARGAINS 


THE VALLEY BOAT & ENGINE C0. 


Largest Builders of 
2-cycle Motors in the 
World. Over 1000 
responsible dealers. 


MOTOR CO., 


H.R with Complete 

Outfit to install 
ALSO 44TO 


teed by a big responsible concern. Write 


bi tal le and shows 
‘or big ca’ 
thee high grade motors 

7398 


ou all about 
and how y are made. 
Meter Bidg.. Detroit, Mich. 


HAT'S all you have to do to 
attach a Caille Portable 
Boat Motor to the stern 
of any row boat or skiff. Takes 
less time than placing oars in 
oar locks. Clamps solidly to the 
boat and will not rack the frame nor 

= — Is adjustable to any angle or depth 

m he 


Caille Portable Boat Motor 


is steered by a like any by the 
gpopamee, fill drive a row boat 7 to 9 miles an hour. 
eighs about 50 Ibs. Can be easily carried. So simp! 
—so absolutely rellable—so easily started (a 
of a turn of the fly-wheel starts it) that 
women and children can operate it 
with perfect safety. And the price ts 
80 ridiculously low that everybody 
can now afford the pleasures of a 
launch. Every engine fully guaran- 
teed. Made by one of the largest 
marine engine builders in the 
world. Send for literature. Get 
the details. A postal brings all. 


Some territory still open to Re- 
liable Dealers. Ask for dealer’s 
n. 


Caille Perfection Motor Co., 


1306 Caitle St., DETROIT, MICHIGAN 


40 H-P, 


TEN SIZES—3 to 125 H-P. ONE ro 
SIX CYLINDERS STANDARD 
AEROLITE AND FEATHERWEIGHT 
TYPES. KEROSENE or GASOLINE Operation. 
FOR BOATS AND FLYING BOATS 


Catalog Free THE ROBERTS MOTOR CO. 


Please Mention Popular Mechanics 
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es 30 DAYS FREE TRIAL 
mon ings are Perfec- fp 
642 $75 MD 
Ait Stored” Pittsburgh Guaranteed 25 Year: 
Make a Launchof 
Your Row Boat 
ie 2 Thumb Screws™ 
| 
Z ~ & MOTOR WORKS 
= 
OPULAR’ Mover 4p. 
GRaY MOTORS FOR BOATS” 
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CIVIL 
ENGINEERING 


THIS $40°2° sET 


NOW $24.80—$2 A MONTH 


No matter what special line of engi: you are i din— 
municipal, structural, bridge, railroad a reclamation, | No matter 
whether you are a practising to make 
your way to the top, or whether you are in some ee where you 

special information on a particular branch of civil engineering. 

You need this great cyclopedia—the most complete and authorita- 
tive work on civil engineering ever compiled. It puts the expert 
knowledge and practical experience of 20 distinguished engineers at 
your elbow, ready for consultation or study. It answers all questions, 
Clears up technical problems and difficulties in language that you can 
readily understand. Cross-indexed, so that you can put your finger 
on just the information you want in a moment. 

These 8 large volumes, bound in half morocco, gold ye con- 
tain 3,900 pages, 3,000 plates, di i and 
with hundreds of proved facts and tested plans. A great value atthe 
regular price, yet for a limited time you may secure them for the 
introductory price of $24.80—$2 a month. 


SHIPPED FREE ©xamine the set before you send a 
penny. We want the books them- 
selves, not what we say, to help you decide whether you need them. 
Merely on receipt of the attached coupon we send you the complete 
library, express prepaid. 

Take a whole week to look them over. Test them on some prob- 
lems that have been bothering you. Then if you decide you yor 
the set, send us $2. Otherwise tell us and the books come back 
without a penny of expense to you. 


‘What These Books 


Plane Surveying—Mechanical Drawing— Plotting and Topogra- 
phy — Railroad Engineering — Siaties — Strength of Materials — 
Roof Trusses — Mill Building Construction — Cost Analysis in Re- 
lation to Engineering—Masonry and Reinforeed Concrete—Steel 
Construction — Practieal Problems in Construction — Bridge En- 
gineering—Highway Construetion—Hydraulies—Water Supply— 
Irrigation Engineering — Water Power Development — Sewers 
and Drains—House Drainage and Sanitation—River and Harbor 
Improvements, ete., ete. 


Free $12.00 Consulting Membership 


Besides the practical value of the library itself, you get our $12.00 
consulting membership free as a holder of these books. Our staff 
of civil engineers takes up an 
solves your problems and special S88 
difficulties, absolutely without 
cost to you. This ene f ‘FREE COUF ON 
which regularly sells for $12, 
is yours for a full year free, é Worth $15.20 to You 

To find out how useful American U.S.A. 
these books will be to you, e ° 
you must see them. It g Please send me Cyclopedia of Civil 
costs nothing to look @ _Engineering for 7 days’ free examination. 
the set over. It does @ If 1 decide to buy, will send §2 in 7 days 
not obligate you in @ and balance §2 a month until $24.80 has been 
any way. Westand @ paid, when $40 books and $12 consulting 
ready to take the @ membership will be mine. Otherwise will no- 
books back with- @ tify you and hold books subject to your 
out expense ts to @ Title not to pass until fully paid. pop. Mech.7- “13 
you, if you Ai 

a 


not pleased with. 


them, Get the e NAME 
books. Exam- @ 
them. @ ADDRESS 
Then make 
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Use Kerosene 
For Your Engine 


By so doing you can practically 
cut your power expense in half. 


Fairbanks-Morse 


Jack of All Trades 


= 
Kerosene Engines 
Develop as much power on a gallon of kerosene as on a 
gallon of gasoline. They have all the principal features 
of our large engines and can be relied upon absolutely. 
Patented double tube fuel reservoir makes them operate 
successfully, even in cold weather, or on changing loads, 
without readjustments. No more attention required in 
fact than for a high grade gasoline engine. 


2,4and6H.P. Write for Catalog GB449. 


Fairbanks, Morse & Co. 
Wabash Ave. 
Oiland Gasoline Plants, Windmills, Feed Grinders 


This 18* Motor Boat 
4239 


Complete with 
8.H.P.Gray Motor 


A splendid family launch—plenty of room and comfort. 
Motor boats are inexpensive—operating cost very low and 
with a Gray Motor for eo you have a safe, dependable 
and simple outfit—an outfit from which you—your 

friends—your get worlds of pleasure. Our 


outfit ready to install — 
Gray Motors are standard the world { 
over and there are more Gray Motors sold than any othe 
marine engine. Immediate and ‘action 
Book wed Boat Catalog 
Gn 
Gray Motor Co., 76 Gray Motor Bidg., Detroit, Mich. 


Motor Boating Without Danger 
The man with a Baldridge Reverse Gear in his 
boxt can laugh at the dangers that threaten the man who 
controls his boatin a “hit or miss” way. The “Baldridge 
controls hie boat like an automo- 
bile—stops, reverses, goes ahead, simply by 
moving a levermengine doesn't stop. Supe- 
rior features of “Baldridge” construction 
make it almost wear-proof. Fully enclosed. 
If not at your dealer's, send now for 
Sree bouk on safe motor boating. 


55 2, 3 and 4 Cylinder 
e 


gnition. 107 
VIM MOTOR CO. "SANDUSKY 


3 
| 
j 
ENGISERRY \ | 
} 
eer 
| 
a 
= 
mm) this fine 18 ft. boat, and where to get ! 
©6practically any type of boat complete with @ 4 | 
Gray Meters sre made in sizes from | 
3 te 36 P. 1, 2 and 3 cylinders. 
CH.P. With complete 
| 
— 
682 W. Gr. Bivd. 
THE BALDRIDGE GEAR CO." Mich. | 
Heavy 
Strong, neat, simple — Your boat will provide exhil- } 
absolutely dependable. ° RA arating and healthful recrea- 
Wins your enthusiastic } . = ot | tion — equipped with a VIM. 4 
confidence. Accessible. It’s the old boatman’s choice. 
Built to last a life time. Se S> Sa Read 27 reasons why in 
Heavy brass fittings. **Boati Facts’’ — our new 
i] xr Street 
— 
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HENDERSON 


8 H.P., 4-cylinder, free engine, chain drive, $325 


Why Henderson popularity 


is sweeping 


It is not difficult to explain the wide- 
spread grip the Henderson has 
taken on the nation’s motorcycle 
business. 


It is directly due to the Henderson’s 
advantages of no noise, no vibra- 
tion, little or no road shock, the 
easy riding produced by the com- 
bination of a low saddle, long 
wheelbase and 3-inch tires; no 
waste of power, and a motor 
flexibility possible only with four 
cylinders. 


These, in turn, are the results of 
structural features lacking in the 
ordinary motorcycle :— 


the country 


The 8 H. P., 4-cylinder motor, low 
center of gravity, chain drive, con- 
tinuous development and applica- 
tion of power. 


These features appeal powerfully to 
the buyer; he really wants them. 


These features have sent a wave of 
Henderson popularity sweeping 
the country, that will reach you 
sooner or later. 


The Henderson letter wili help you 
understand better the Henderson 
advantages. 


Write for it. 


HENDERSON MOTORCYCLE CO. 


1170 Cass Avenue 


DETROIT, MICHIGAN 


Please Mention Popular Mechanice 
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Every 
Motorcycle 
Owner 
To Use Our 


Maroline 


Made from ny 2. OIL Pennsylvania cylinder 
stock only. Your dealer should have it. If not, upon 
request, could get it for you. If he will not, we will a 
you direct, ten gallons, in two five gallon sealed lith 
graphed tins, with . patent pouring spout, for $7. 50, 
— paid to your railroad station. 

ten gallons are too much, probably you could get 
others to go in with you. 

The above vo pees is delivered in states west of Mass- 
achusetts, east of Nevada. Fifty cents will be 
added into any state in the Union, outside of these 
boundary lines. 

Agents and dealers wanted in every town in U. S 
Write for free sample to compare with oil 
you have been using. Send for it today. 


MARSHALL OIL COMPANY 


MARSHALLTOWN, IOWA, U.S. A. 


$40 Motorcycle 


new and u otorcyles in 
is Wa, =f the country at the lowest 
Prices. We also have a thor- 


oughly equipped repair de- 
partment and are in position to furnish repairs for 4 
machine. Send us your machine to be overhauled. We 
pay cash for second hand motorcycles. Send for Catalog. 


HARRY R. GEER CO., 888 McLaran Ave., ST. LOUIS, MO. 


MAKE YOUR BIKE A 
MOTORCYCLE 


at a small cost, by using our 
attachable outfit. Fits any 
Bicycle. Easily attached. No 
special tools required. 


“Well Pleased’ 


Mr. C. R. Waite, of Washington, writes: 
* During the present week I have traveled 
about 200 miles with my littleSHAW mwvtor, 
over very rough, hilly roads, and am well 
pleased with it. Was able to climb hills 
with it, that Iwas unable to climb with a 
machine that cost me over $200. Have sev- 
eral prospective buyers. I think itis a good 
honest machine that I can sell on its own 


merits.” 
FREE BOOK Write today for bargain list 
and free booklet, fully describ- 
ing the SHAW Bicycle Motor Attachment. 
seateecyeies all makes, new and second-hand, 

35.00 up 
MANUFACTURING COMPANY 
6 GALESBURG, KANSAS 
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Save Your Tire Money 
TREAT YOUR TIRES WITH 


NEVERLEAK siti 


FLUID 


Stops punctures perfectly, makes leaky tires 
air-tight and preserves the rubber. It will make 
your tires last longer than they ordinarily would. 


Simply inject a tube of 
NEVERLEAK in each tire 
and start out on your ride, 
feeling that you won’t be 
held up for repairs. 


It’s an easy matter to treat 
your tires. Just screw the 
tube onto the valve and 
Squeeze the contents into the 
tire. Clean and handy to us. 

Spend 25c on each of 
your tires. Let your tire 
expense stop there. Save 
the money you would 
spend for a new set of 
tires, 


You can 
NEVERLE Ak K 
Srom any repair- 
man or dealer. Get 
ittoday. 25catube. 


BUFFALO 
SPECIALTY 
COMPANY 
400 Liquid Veneer Building 
BUFFALO, N.Y. 


NOT ANYBODY’S SUBJECT—I have often heard a 
man describe himself as an “American citizen,” writes 
a contributor to the Manchester Guardian, but the phrase 
never struck me so forcibly as it did last week. It was 
on the boat for Dieppe. The steward came round to 
warn passengers to get ready for landing. He also took 
occasion to ascertain our nationality, asking, ‘What 
subject are you? British subject? French’ subject?” 
and so on. 


At last he came to an American passenger 


ana Peerless Motorcycle 


With Free Easine Idler and 
Bosc! M togeth 


|Morgan Gas Lighter 
Agents wanted everywhere 
| to handle this Specialty. 
\LARGE PROFITS 

Increasing Demand. Send 
for Territory and Sample. 
B. MORGAN, Bellevue St., Newport, R. |. 


WE SELL YOU 
AT WHOLESALE 
Agents’ Price One 
AMERICAN 
Motorcycle or 


cost. Write now for catalog. Say when. 8 
er interested in Motorcycle or =i, 
AMERICAN MOTOR CYCLE CO., 1007 


Please Mention Popular Mechanics 


We Want 
ans. | 
\ 
FMILES FOR ONE CENT 
Agents Wanted— Liberal Discounts 
PEERLESS MOTORCYCLE CO., 179 Huntington Ave., BOSTON, MASS. 
ip 
\ 
le 
AW 
HIcaco ww 
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Summer Outing Trips 


mean a lot more to you when you ride 


Powerful — Speedy — Easy - Riding 


OU’LL have the biggest summer of your life if 
you get a “Flying Merkel.” And right now is 
the time to buy; the earlier you get yours, the 

bigger summer you will have. 

The Flying Merkel brings all outdoors close at 
hand. It’s nothing for a boy to drive 50 to 100 miles 
and back in a day with this reliable, powerful machine. 

Just stop and think of the many places you could go; 
the long stretches of country road you could spin over; 
the fishing and outing trips and the dozens of places you 
can reach. You can go alone or carry a companion. 

And there’ s hardly a day at any season of the year when 
you won’ "t enjoy a spin on the powerful, speedy and easy- 
riding * Flying Merkel.” 


Let us help you get one. Send for 
catalog and name of nearest dealer. 


THE MIAMI CYCLE & MFG. CO. 
350-370 Hanover St. Middletown, Ohio 


with the question, “And your—whose subject are you?” 
“I ain’t a subject,” was the indignant reply. a ain't 
anybody’s subject. I am an American citizen!” And 


he looked it. 
tire bills for 


NO-RIM-CUT TIRES 


(jooD*Y SYEA 10% Oversize — seve 
Al latest Tire 


tn aes TIRE & RURRER COMPANY, Main Office and Factory, Akron, Ohio 
Agencies in 103 Principal Cities. Service Stations than Any Other Tire 


Schickel 


VALVELESS TWO-STROKE 


Motorcycle 


SIMPLE-NEAT 
CEABLE 
postal for catalog 


THE SCHICKEL MOTOR CO., 69 Garden st, STAMFORD, CONN. 


Solar Motorcycle Lamps 


are the neatest looking, strongest and most 
efficient lamps made. The product of light 
specialists, makers of 90% of the automo- 
bile lamps used on the high grade cars of 
America. Catalog shows many styles — 
gas, oil and electric. Write for it today. 
BADGER BRASS CO. 
Kenosha, Wis. New York City, N. Y. 


rreenoor AR AGES 
* For Automobiles and Motorcycles 


$30 and Up 


Easy to put up. Portable. 
All sizes. Postal brings 
latest illustrated catalog. 
THE EDWARDS MFG. CO., 320-370 Eggleston Ave., Cincinncti, 0. 
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Power from within! Strength 


For YOu that is more than mere musc- 


quueems ular strength —the strength 
of perfect health, abundant nerve force—now wii 
your own reach through Vi Vibration! Nine people out 
every ten are only alive! Are you? Listen— 


All the Benefits of 
Life, Strength, Youth 


may be returned to you through Vibration. For Vibra- 
—— is Life itself. It will chase away the years like 
ic. Every nerve, every fibre in your whole bod 
wil fairl tingle with the force of your own pre hee 
power! t Stagnation simply cannot exist. You are made 
over new from head to foot. Your blood is sent yt 
along through every vein, artery and tiny capillary 
the poisonous matters in 
your system are washed 
away. Your self-confi- 
dence — your self-respect 
ere! increased a hundred 


Special Offer for 
a Limited Time 


For a short time only we ay 
are making a remarkable | No'extra charge for this attach: 
Specia Introductory ment. The White Cross Elec- 
Offer on the White Cross | tric Vibrator may be connected 
Electric Vibrator—amaz- with the electric current in your 
ing discounts — actu al perfectly on 
rock-bottom prices direct 
if you act at once. 
pon and mail 
it to us today. Get our splendid big 
FREE book telling youallaboutthe @ Deck 1199" 
marvels of Vibration. Read what 11005.¥ 
scientists say about it. Post your- ; ane! 
self on what it will do for you. Chicago, 
Learn all about the White Without any obliga 
Cross and tions on my part, slease 
our -y~y- § offer. ou are send me, free and p 
under no obligations at all particular 
—all you need to doisto @ of the W ibrater 
send the today ont: Special 60-Day Offer 
you can send a 
card or a letter, but the 
coupon will do just 


Three Great 
Aids to Health 


With the White Cross Electric 
Vibrator in your home you can 


ic 
and Galvanic Electricity. This 
machine may also be connected 
up with an ordinary rocker to 
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LINDSTROM-SMITHCO, 
1100 S. Wabash Ave. ° | 
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oAYLIChr 
BY NIGHT 


OF THE FEILBACH SEAT 
B icYC LE then you'll see clearly why the “Limited” is the 


most comfortable, the easiest going motorcycle ever 
built. The longitudinal shock-absorbing spring 
support extending the full length of the frame gives 
wonderful ease and comfort — it’s a revelation to 
those who have ridden other motorcycles. 


SH.P. Git 

F y P Single power than 
at Night Ron Fast— improved oiling system’ accuse, 


ones . sible to overfeed or waste oil—positively will not soil rider’s clothes. 

A -brillian. gas light is necessary. A ~ makes rough roads secm 

= smooth and adds years of life to the machine. Long wheel base 

‘ SEARCH LIGHT Bicycle Lamp makes means more comtort. The many other exclusive new features of 

its own gas. Will not jar out. ee interest you. Mise for ciecules A and 
ils. shipments 


Handsomely nickel-plated. - 
Get a BRIDGEPORT PUMP for a 
your wheel. Send for log : 
describing lamp and pumps. “h\— 
BRIDGEPORT BRASS CO. , : 
P. 0. Station K. 7 


ALASKA’S SALMON EXPORTS—tThe report of the 
Collector of Customs for Alaska covering the past year 
shows that the canned salmon exported during that 
period had a value of $15,551,794, more than a third of 
the total export valuation, against a value of $3,704,173 
exported in the form of gold and silver. Gold being 
generally considered the chief asset of the territory, it 
will be a surprise to many to learn that it is approx- 
imately only one-fifth as valuable as the canned salmon. 


$1500 
No hill $1975 
sand too deep. cylinders P2LODO 
| JACKSON AUTOMOBILE Co. 
1301 East Main St. JACKSON, MICH. 


The Only Practical Light 
for Motorcycles 


Prest-O-Lite is the only lighting system that makes 
night riding possible, pleasant and SAFE. 

The ready-to-use gas costs no more—usually costs 
less — than the carbide a generator consumes. 

The first cost is Prest-O-Lite never gets to be 
second-hand, and is alwaysa READY CASH ASSET. 

You can easily afford it. Youcannot afford to be with- 
outitif you rideat night. Oneaccident might cost you 
more than years of Prest-O-Lite service. 

Easily attached to any motorcycle. We will arrange 
for immediate exchange service for anyone, anywhere. 

See any motorcycle (or automobile) dealer, or write us. 


DON’T ACCEPT AN IMITATION! 

The genuine Prest-O-Lite, when empty. can be immediately 
exchanged for a full one, ANYWHERE AND ALWAYS, 
Imitations cannot. 


THE PREST-O-LITE CO., 265 Speedway, Indianapolis, Ind. 
es and Service Stations Exchange Agencies 


h offic 
in all principal cities. Charging 
plants fn all parts of the country, Everywhere 


MOTORCYCLE SUPPLY CATALOGUE 
LOWEST PRICES “LARGEST EVER ISSUED 


If you ride a motorcycle you cannot 
afford to be without our big catalog 
of 1216 supplies. We ship prepaid 
at prices lower than you are used to 
paying. Motor repair parts are half price. 
A $20,000 stock for immediate shipment. 
Since 1904 we have been the leaders. 
Write today, enclosing 4c postage < 
for catalog P. 


4 
MOTORCYCLE EQUIPMENT 

toc HAMMONDSPORT 
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APPLIED 


THE RACYCLE 


brings nature in all its glory within reach of everyone. 
The improved Racycle crank hanger actually saves 27.9% 
pressure on the crank bearings as compared with any 
ordinary bicycle. For that reason, the Racycle is the 
easiest running bicycle in the world. It is the only 
bicycle so mechanically perfect that its manufacturers 
can guarantee it for five years. Tnink what this means 
— more than five times the service at the same cost of 
anordinary bicycle. Insist that your dealer furnish you a 
Racycle or write today for our handsome free illustrated 
catalog which fully explains thismechanical masterpiece. 


THE MIAMI CYCLE & MFG. CO. 


53 Grand Ave. MIDDLETOWN, OHIO, U.S.A. 


Greatest reference work on electrical subjects ever 
published, Most exhaustive electrical cyclopedia of 
modern times. 7 big books written by 32 famous ex- 
perts; 3200 pages, 2600 illustrations, full page plates, 
diagrams, simple explanations, etc., with hundreds of 
valuable facts and figures, Bound in half red morocco, 
gold stamped. 

Books that will settle every electrical problem which daily con- 
fronts the power engineer who must rely on his own experience. 
Now at the lowest price ever made. 

Big men in the electrical field everywhere recognize these as the 
standard works on the subject. They have been the making of 
hundreds of successful electrical engineers. 


SHIPPED FREE T° prove to you what these books 

~ will do for you right in your own 
work every day, we will trust you seven days before you spend 
one penny. We will pay the express. They must make good with 
you or we take them back at our expense without question or annoy- 
ance. On receipt of coupon below we ship the entire set to you at 
our risk for absolutely free examination. 


Read These Subjects Carefully 
Theory, Caleulation, Design and Construction of Generators and 
Motors — Electrical Measurements — Electric Wiring — Electric 
Welding—Ty pes of Generators and Motors—Manageme nt of Gener- 
ators and Motors—Storage Batteries—Electrie Lighting—Alter- 
nating Current Machinery—Station Appliances—Power Stations 
—Power Transmission—(Central Station Engineering — Electric 
Railways, including Single-Phase—The Electric Telegraph— 
Telephone Equipment, Systems and Operation—Wireless Tele- 
graph and Telephone—Telautograph, Telegraphone, ete., ete. 


Free $12.00 Consulting Membership 


Our staff of 32 electrical experts answer every question you want 
to ask on electrical subjects absolutely free for a full year to every 
holder of a set of these books. This privilege has always cost $12 00 
and men tell us it is worth twice that amount in settling one problem 
alone, You get this service free if you 
buy the books after examination. 

This means $15.20 saved if you act 
now. Read the coupon careully. ” COUPON 
Then fill it out and mail today. 4 
The pay hyou promety 4 Worth $15.20 to You 
—express paid by us. iter 
seven days send wus $2.00; a American Technical Society 
otherwise, notify us for their @ Please send me Cyclopedia of Ap- 
return. @ _blied Electricity for seven days’ free 

Don't wait. You take no examination. If I keep the books 
chances whatever. Itcosts a will send $2.00 within seven days and 
nothing to inspect and § $2.00 a month until $19.80 has been 
you are nothing out if @ _ Paid. when $35 books and §12 consulting 
you do not care to buy. membership will be mine. Otherwise 


APPRAISING THE RAILWAYS OF THE UNITED 
STATES—tThe biggest job ever handed out by Con- 
gress is not the Panama Canal, as most people Lelieve, 
but the Railway Valuation Act, which is now law and 
actively under way. Commenting on this huge task, 
the Engineering News says editorially that it involves 
a larger amount of engineering work and a larger out- 
lay of money for engineering services than the great 
job at the Isthmus. This immense task is to be done 


Convert Your Wheel Into a 
Motor-Cyele 
® Hill Climber. More STEFFEYS’ in use than any 


others. Send stamp for circulars. STE FREY 
MFG. COQ., Girard Ave. and 30thSt., Phila., Pa. 


INDIAN MOTOCYCLES 


CRADLE SPRING FRAME. SEND FOR CATALOG. 


HENDEE MFG. CO., 911 State Street, Springfield, Mass. 


= Send 25 cts. forcomplete plans,large 
working drawing, plain instructions and list of parts, 
showing how any boy can build this wonderful shaft drive, four 
speed and reverse, 1913 model Motor-Bob, which will carry you 
anywhere you want togo. THE IDEA SHOP, Depl. |, BUFFALO, 


Mail the coupon to- will notify you and hold books subject to 
your order. Tit!e not to pass until fully paid. 
THE GREAT U Pop. Mech. 713 


AMERICAN AMERICAN / 
9-12 H.P. Chain 


1 


Send for catalog 
and prices. EMPLOYER 
P.M.) Brockton, 
Mass. Please Mention Popular Mechanice 


| 
| 
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«YOUR NAME » GOLD 


GUARANTEED LEATHER GooDSs 


Our best reference: A pleased customer in Your home town 
CALENDAR POCKETS NAME IN GOLD 


OPEN BILLPOCKET 


All Seal Grain Leather 
Billfold and Cardcase 


Made of the Finest black seal grain leather and sold under our 
well-known oses with fastener and 
measures 3x34 inches folded. Has twelve monthly calendars 
inserted in square with transparent long bill- 
fold-pocket and two card-pockets. Very suitable as a y 

—something your friends will ap — iate—and Cor the 
thing to replace that worn billfold ah w Carry. Will stand 


the wear and is truly A » which cannot be 
duplicated elsewhere for Our Price, Oc with wey 
heavily stamped on inside in letters FREE. 


Such goldstampin —yy usually costs from 25 to 35c 4 

where — while we plac 

every order FREE. Orders filled promptly and carefally. De- 

actoi Postage Stamps Accepted. mblems of leading 

in gold for 25cextra. Write for 7th An- 

nual Free Catalog of our full line of 

—it will save you money. Correspondence solicited in reference 

to quantities of Leather Novelties for ing Purposes. 


U. S. LEATHER GOODS CO., 


Pioneers of The Exclusive Leather Goods Mail Order Business 


Be Your Own Boss. 


Doas many others have—Oper- 
ate a Kingery Peanut Roaster 
and Corn Popper. Over 30 
styles. Liberalterms, excellent profits. 
Kingery’s book of possibilities and 
No. 41 catalog tell you all about it. 


KINGERY MFG. CO.., Pearl, east of Broadway, Cincinnati, Ohio 


BUILD cwx MOVING PICTURE 
CAMERA Your 
A new and profitable business. We supply all of the parts 
of the Camera ready to assemble, with complete instructions $450 
how to set up. Simple to coastruct and operate. | ‘Makes clear, 

strong negatives. “All about the Lavezzi Camera” 


LAVEZZI MACHINE WORKS 
Advertising Bldg. CHICAGO 


Save 25% 


motorcycle sun- 

dries and parts 

from us. Send 

for our book of 
motorcycle supplies. Absolutely free to all 
riders for the asking. 


MOTORCYCLE CO-OPERATIVE C0., 471 Woodward Ave., DETROIT 


under the general supervision of the Interstate Com- 
merce Commission, which is authorized to employ such 
experts as are deemed necessary. It has been un- 
officially stated that no less than 20,000 applications 
were received for positions, and that all subordinate 
positions are to be filled through civil-service exami- 
nations. _ The commissioners have already announced 
the appointment of five engineers, who will have char 
of the organization of the staff and later have the & 
tection a the field and office work. 


It won’t cost you as much as you thou 
pleasure of motor boating this summer. 

keep-going”” Lockwood-Ash motors are sold direct 

from factory to you at a big saving. 
Six models, all guaranteed for o 

Immediate Delivery year, and seid on 30 days’ trial 

No strings to this = hy no freight to pay. Just send for 

any of our complete outfita and if it doesn't delight 


t to enjoy the 
old, reliable, 


Fhe 


dealer's profits to pay. 


you send it back at our — 

The 1; HP. Motor and complete, $36) 25 
shown in illustration, Frotant paid, 

—a clear saving of at least $13. Post yourself on motor 
boating and the safest, c beapest way to buy by writing 
today for our 1913 catalog. It's soon time to start—get busy. 


LOCKWOOD-ASH MOTOR CO., 208 Horton Ave., JACKSON, MICH. 


The World’s Greatest 

Jj), A better motorcycle cannot be 
built, a fact well worth investigat- 
ing — fact open for investigation 
and comparison. 


THREE MODELS—ALL LEADERS 
All Chain Drive and THOR Positive Free Engine Clutch. 
Model 13-M 4 $225.00 

Model 13-W 5 HLP. Single..........-.-- 240. 

Model 13-U 7 H.P. Twin............... 290.00 
AURORA AUTOMATIC MACHINERY COMPANY 
1307 Michigan Ave. CHICAGO, ILLINOIS 


: 
| YOU SAVE THE DEALERS PROFIT 
ON SA MOTORS 
full particulars and 
complete specifications be 
mailed on request. 
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The above interview, clipped from the New Orleans 
Picayune, states facts. 1 sold Mr. Eakins the machine 
that made him the $1500.00. I have followed his career 
ever since he began business. What he has done you 
should be able todo. I'll show you and help you as I did 
Mr. Eakins. Write today for my free book, ‘“ How to 
Make Money in the Crispette Business,” and more par- 
ticulars about Eakins. Success is beckoning to you. 
Answer the call. Write today. 


W. Z. LONG, 757 High Street, SPRINGFIELD, OHIO 


Get Your Canadian Home 
From The Canadian Pacific 


One-twentieth down—the balance in 19 equal annual payments. Good 
in Western Canada — every kind of farming — $11 to $30 an acre. 


$2,000 Improvement Loan 
20 years to pay — only 6% interest. Best livestock supplied, 
actual cost. Expert demonstration work at your service. FREE 
on Manitoba, Alberta o: Saskatchewan. Write today. 


G. E. THORNTON, Colonization Agent }!2,"4°s"%,% 


Mud, snow, dust and dirt will not be 
tracked over your floors if you use 


Grab’s Foot Scraper 


outside your door. The only de- 
vice made which cleans bot- 
toms and sides of shoe in 


ADJUSTS ITSELF 


to any size shoe. Hand- 
somely enameled. Looks 
neat. Can 


be rotated 
or any handy place. Get 


swept under. Fastens to one 
and savo useless work. Price $1.00. If your dealer will not 
supply you, don’t take substitute, but send order direct te 
us. Illustrated folder FREY. Agents Wanted. 


M.GRAB&CO. 148 Ashiand Block, CHICAGO, 


AMERIGAN' 
“HOMES. 


NOW SENT FREE 


familiar with the latest in building construction—no man 
who is contemplating erecting a home — can afford to be 
without it. This great new plan book, “Medern American 

” contains plans and specifications for 108 different 
structures, including excellent exterior and interior views, 
detailed estimates, etc. Designed by the leading archi- 
tects of this country. Includes city, country and suburban 
homes, bungalows, farm houses, summer cottages, tent 
houses, camps, garages, apartment houses and various 
public buildings. 224 pages, 94 x 12] inches, and 426 illus- 
trations. Printed on heavily enameled paper and substan- 


tially bow 
The Cyclopedia of 


Architecture, Carpentry and 
Building 


consists of ten massive vol- 
umes; 4,760 pages, 7x10 in. ; 
eee 4.000 illustrations, full page 
plates, building plans, 
grams, etc.; hundreds of 
valuable tables and formulas ; 
carefully cross-indexed for 
quick, easy reference. 

This work covers every- 
thing in the building proies- 
sions, from the first rough 

“ ~ sketch of the architect to the 
acceptance of the finished structure. It includes wood, stone, steel, anc 
reinforced concrete construction ; estimating and contracting ; a study of 
the Greek and Roman Orders; interior finishing and decorating; and 
modern house lighting and sanitation. 
Partial Table of C 

Mechanical, Freehand, Perspective and Architectural Drawing, Letter- 
ing, Pen and Ink Rendering, The Orders, Superintendence, Strength 
of Materials, Masonry, Reinforeed Concrete, Carpentry, Steel Square, 
Stair-Building, Hardware, Steel Construction, Roof Trusses, Practical 
Problems, Estimating, Contracts, Specifications, Building Law, Sanita- 
tion, Sheet Metal Work, Electric Wiring and Lighting. 


We’ll Send the Plan Book FREE 


With every order for a Cyclopedia we will include the Plan Book, 
absolutely free of charge and send you the Cyclopedia and the Plan 
Book, express prepaid, for seven days’ free examination. You 
keep the books a full week — examine them thoroughly at your leisure — 
and if they don't meet with your expectations they may be returned at our 
expense. Remember — the complete set, Cyclopedia and Plan Book, are 
sert free upon receipt of the coupon below and we pay express charges 
both ways if they are not satisfactory. 

With each set is included a year's 
Another Free Offer a years 
value $12.00, entitling you to the free advice of a corps of Expert Archi- 
tects. This will give practical help in handling your difficult building 
problems. This service alone is worth more than the first cost of the books. 


AMERICAN TECHNICAL SOCIETY, CHICAGO, U. S. A. 


FREE PLAN BOOK COUPON 


AMERICAN TECHNICAL SOCIETY, Chicago, U. S.A. 

Please send Free Plan Book, also Cyclopedia of Architecture, 
Carpentry and Building tor seven days’ examination I will send $2.00 
within seven days and §2.00 a month until I have paid $24.80 for 
Cyclopedia (Plan Book included free), or notify you and hold bowks 
subject to your order. Title not to pass until fully paid. Pop. Mech. 7-13 


NAME 


Here is your chance to secure absolutely Free of 
te the most complete and up-to-date plan book ever pub- 
cor} lished. No carpenter or contractor who wishes to be 

| 
| 

| 
| IPE YOURFEET | 
and two. suf 
\ clean sides of shoe. 
AUTOMATICALLY 
Over 
350,000 
OCCUPATION.. eee ° cove eee 
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THE GASOLINE 
Engine Sensation 
Of 1913 


The engine that during the past few months 
has revolutionized the gas 
engine industry. Pronounced by 
experts to be a marvel of reliability, 
— plicity and economy. The oni y 

engine with the famous Chilled 

der, the strongest and most 
aan cylinder ever made, Com- 
with this cylinder is the mul- 
tiple compression secured by the use 
of four pistonrings insteadof three. It 
takes longerto muke the chilled cy lin- 
der and we are so careful in its manu- 
facture that the production is limi 
$ 50 And You Keep This 
Remarkable Engine 

This is positively the most liberal 
Feis possi engine offer ever made. 

t is possible to make it because the 

ine isso strong and efficient. Only 
$15.50 as a first payment—then the 
a on easy monthly installments. 
Why not make an engine work its way 
like ahired man’ You can have any 
sized engine you want, and every one 
is absolutely guaranteed for, five years 
with no “ifs” or “buts.” The guar- 
antee is backed by the largest bank in 
Towa. You get itdirect. There is no 
dealer’s profits. 


30 Days Trial FREE“ 


This engine is so wonderfully wonderful Chilled 
efficient that we want you totry it Cylinder. Note hard, 
for 30 days. We want you to be dense grain of steel 
conyinced. Itis the peer of all farm on inside. Note also 
engines and we are not satisfied four piston rings 
to merely make claims. We want to which produce per- 
prove our words, Your absolute con- fect er ee 
fidence is what we want. 


Write Today for FREE ‘FREED BOOK 


address on a postal or piece of Schmidt Bros. Co. 
paper. Just say “Send me your Engine Works 


*How to Use Power’’ 


and the next return mail will Dept. 1197 
bring it to you. No man is up-to- 

date without this information. 

It comes to ro absolutely free Gentlemen: Please send 
and prepaid, without the me your new book “ How 
slightest obtigation. Write to Use Power.” also full 
for it today. particulars of your offer, the 


book and all information to 
Schmidt Bros. Co., without any obligations” 
Engine Works 
Dept. 119Y 
DAVENPORT, / 


ADDBESS 2.200000 


Big. money 
one minute pos' 
hoto; phs. 


uys profit for 
wren sale. NOT ONE 
EXPERIENCE 


NEED to make a suc- 
cess at once with our 


One Minute 
Camera 


The biggest money-getter of today. Takes, finishes 
and delivers post card photos in one minute. iw oY a iw 
camera. Takes pictures direct on paper post RS 
pictures are finished right within the camera oheaten dark- 
room and without plates or films. This One Minute 
Camera makes pictures on 24 x3% inch post cards and on one 
inch photo buttons. Takes groups also. Picnics, fairs, con- 
arks, street corners, and large cities 
—all regular gold-mines for the One-Minute M 


Complete Outfit $1 2.00 


This starts you in business. Outfit includes One 
Minute Camera, tripod, nnd everything to make 5) com- 
pletely finished pictures. Small cost of additional supplies 
zoe only expense. Order your outfit today—right from 

is ad—or write at once for complete, free information, 


THE ONE MINUTE CAMERA COMPANY 
Dept. 2 Chicago, Ill. 


‘Experienced anglers choose them 
Small outfit, interchangeable 
game 


ing—reve 
catch in Free New1913 Catalog Lists sod Act 
iastrations.. New flies, belts. spinners: rods, 


The J.J. Hildebrandt Company, 1306 ‘th St. Logansport, fd 


J-M ASBESTOS ROOFING 
ver needs conting, protection. 


Write for Catalog No. 7 Johns-Man- 
ville Co. New York and every large city, 


! bee WANT ANYTHING AND DON’T KNOW 


HERE TO FIND IT— WRITE BUREAU OF 
INFORMATION, POPULAR MECHANICS, CHICAGO 


7 
Amateur Experimenters 
and Wireless Operators 


will be glad to know that a man who has been in 
the wireless field for six years, having held some 
of the most important positions, has written a 
book intended expressly to fill the long felt want 
for practical information. Of necessity all books 
of value on this subject have been more or less 
theoretical, but the results given in this one 
have nearly all been obtained from practice. 


Wireless Telegraphy and Telephony 
By C. I. HOPPOUGH 
200 pages. Cloth. 150 illustrations. Price $1.50 postpaid 


POPULAR MECHANICS BOOK DEPT., CHICAGO 7 


$12°° Brings 
$1000° 
xq 
‘ake ¥/ You 2 
Want 
Chilled GylinderEngine 
| 
| 
= 


on the right hone 
each time.you shave, 
works*,wonders—it’s a trick 
that makes razors 
behave. With a 


PIKE STROP-HONE 


you can touch up your razor on the hone side—takes 
hardly a second—then reverse andstrop. That's all, 
but it means a barber's edge every tame. The hone can be used 
“* dry’? — the strop cannot sag. There's nothing like this com- 
bination and it’s good for both safety and old-style blades, $1.00 at 
your hardware dealer's or the same if sent direct id by us. 


FREE—A PIKE STONE 


Let us mail you our Pike India Vest Pocket Stone, #of for razors 
but for penknives, office use, etc. It will show you how quickly 
all Pike Stones sharpen. Merely send us your dealer's name 
and 4 cents for packing and mailing. We'll include “‘HOW 
TO SHARPEN '—a fund of useful facts and sharpening prob- 
lems. You'll be pleased. Write today. 


PIKE MANUFACTURING CO. 
100 Main St., Pike, N. H. 


Send For This Gamera 
ON 10 DAYS FREE TRIAL 


To Popular Mechanics readers who mail 
coupon below at once, we will send this beau- 
tiful Roll Film Folding Camera for 10 days’ free 
trial without one cent in advance. Donotsend 
us any money. Just fill out and mail coupon 
below and this beautiful Camera will be sent 
to you on trial with all charges prepaid. We want 
you to use the Camera and see what splendid pictures it 
takes. The picture is post-card size—3% by 5% inches, 
yet the Camera when closed measures only 954 by 454 by | 
2 inches, and weighs less than two lbs. It has the famous | 


AMERICAN MANUFACTURES IN FOREIGN 


A. , : new dust-proof Rapid Rectilinear Lens, Automatic 
yeare, the sales ‘of American manulactures abroad grew | | Shutter, Brilliant Reversible Finder with Spirit Level, | 
‘om 47 millions to 1,300 millions yearly. These figures which works —— Sey oe. The | 
include manufactured foodstuffs. If we leave these out Camera is pron Sheieen 5 cove with genuine | 
consider only apeds other Seal Grain Leather. Fittings are of Polished Nickel 
stuffs, the ratio of increase has been even larger, for le 
the foreign sales have jumped from 27 millions - "1852 Ten Months Time to Pay 
to over 1,000 ‘millions in 1912, and promise to be nearly | 
or quite 1,200 millions in 1913. We are fighting the great Camera Trust! We are | 


determined to push our independent line and so we 


MORGAN DOOR below and we will kip you thie beautiful Folding Sence 


E Door i . Camera for ten days free trial. After you have used 
> Camera you want, send us only §2 cash and $2 a mon 
Write for our book, ‘*‘ THE DOOR BEAUTIFUL” for 9 months, until our special price— $20 is paid. Ifthe | 
ARCHITECTS: Descriptive details Camera is not satisfactory and you do not wish to keep | 
of Morgan Doors may be found in it, then you may return it at our expense, so you see, 
“ Sweet’s Index,” pages 1004 and 1005. you take absolutely no risk. 


MORGAN SASH & DOOR COMPANY, Dept. C-2A, CHICAGO, U.S.A. 


SPECIAL TRIAL OFFER ] 
ANY ONE USING FIGURES NEEDS IT In order to try our Camera you will g************ 
o check mental calculations. For General Office or need a roll or two of films,so we make American 


Perso’ 000 you this special offer: Send us50cents 
in thee rec> when you send the coupon and we Optical Supply Co. 
ommendation. Guaranteed— will send you with the Cameraa # 1609 N. 14th St, 
money refunded if not satisfac- roll of films that will take six ¢ St. Louis, Mo. 
tory after 10 days trial. pictures. After you have taken aE ES 

t Buy from your stationer the pictures, mail us the roll of g° | Send me, for 10 days 


: trial, Folding Senco Rell Film 
or erder direct. Agents Wanted. films and we will then develop f° Camera No. 3-A, express pre- 
A.A.M.Co. 


E. and print them for you and ¢ paid. \f the Camera is satisfac- 
119 W. Broadway, New York 


return them absotutety tory, 1 will send you §2 as first pay- 
free of charge. This ment and §2 per month thereafter 
free trial offer is good fora ~ until your special price of S20 is ould, 
rt tim therefore If the Camera is not satisfactory, an 
do not wish to keep it, 1 will notify 


Building CONTRACTOR AGENTS | | out ine Comer then | 


My offer gives you : bs Popular Mechanics readers. (7-13) 
level drum mixer at American Optical 
money without 1609 N. 14th St. 6” 


giving your time. 
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Uses Roll Films 
—Not Film Pack 
Just two 
or. three AY), 
Strokes 
al 
MIXERS — St. Louis, Mo. 


MECHANICAL 
ENGINEERING 


Famous $35.00 Set—Now $19.80 


$2.00 a Month 
Mechanical Engineering, Gas Engine Operation, Mod- 
ern Shop Practice—the whole subject covered by experts 
from A to Z in this great big seven volume Cyclopedia. 
Everything you want to know on the subjects mentioned 
below is treated in simple, non-technical anguage b e by men 
oo are not only expert engineers themselves, reat 
teachers and writers. The full, complete $35.00 ealt tion, 
for a short time at $19.80—$2.00 a month, 


SHIPPED FRE Here’s our offer: We'll ship the 


entire seven volumes free, express 
aid, merely at your request on coupon below for seven 
pref free examination, If you like the books, pay only 
$19.80—at $2.00 a month. Otherwise we'll take them back 
without charging you one cent. 


Subjects Thoroughly Covered 


Machine Shop Work — Vertical Milling Machine — Motor-Driven 
Shops—Shop Lighting—Forging—Eleetrie Welding— Tool Making 
—Metall rgy—Manufacture of Iron and Steel — High-Speed Steel 
Castings— Electric Lifting Magnets— Magnetic Clutches 
g¢ a Machinist — The Ideal Foreman — Pattern Making — | 


Foundry 'Werk— Automatic Coal and Ore Handling Appliances — 
Machine Parts—Construetion of Boilers—Types of Boilers—Boiler 
‘umps—Air Compressors—The Steam Engine 
ieators—Valve Gears—Refrigeration— 
Automobiles — Elevators — Sheet 
in Mensuration — Mechanical 
Drawing— Drafting Room zation— Machine Design, ete. 


8,092 pages, 7x10 inches; 2,327 illustrations, full page plates, 
diagrams, ete.; hundreds of valuable tables and formulas; carefully 
eross-indexed for quick, easy reference. Bound in half red mo- 
rocco, gold stamped. 


FREE!! $12.00 Consulting Membership 


Every man who takes advantage of this offer now gets absolutely 
free our complete consulting membership, under which our entire 
staff of engineers answers all ques- 
tions and solves all your engineer- 


ing problems a whole year abso- 
lutely free. One question answer- 


ed may be worth more than the FREE COUPON 


whole price of the books. Usual P Worth $15.20 to You 
i 


price $12.00—now free with the / 
books. Fillout and mailus g American Technical Society: 


this coupon. Books go to 

you at once, express paid. 4 Please send me seven volume set 
Our liberal offer protects © Cyclopedia of Mechanical Engineer- 
you You take no @ _ing for seven n days’ free examination. 

chances. Vou are nct @ Ifildecidetobuy, will send $2.00 in seven 
bothered. If the books a days and balance $2.00 a month until $19.80 
cannot sell themselves @ has been paid, when $35.00 books and $12.00 
to you strictly on @ consulting membership will be mine free. 

merit, don’t keep Otherwise will notify you and hold books sub- 
them. But first in- .icct toyour order. Title not to pass until fully 


spectthem. Mail @ paid. Pop. Mech. 7-12 
American 

Technical @ Adidiress..... 


y 
Chicage, U.S.A. Occupation. 


Please Mention Popular Mechanice 


ADVERTISING SECTION 


OO AHONTH 
REPAIRING 
IIRES 


Be first to enter this new big pay 

ing bn gy in your town. Ope 
tthe dollars pour — 
Act business growing fast 

Each Auto Sold Means Mere Tires to Men 

Enormous field for tire repairing. Punctures r— | 
blowouts are common. Tires 
need retreading and vul- 
canizing. Something go- 
wrong all the time. 


on every corner--a 
making money---busy 
night. 


start. 
learn tol follow Tow directions 
Business comes fast and easy. 


Repair Tires at Home ¥ Pi 


repair father’s tires---get the money 
he pays garage man. Get the neighbors 
work, Auto owners--repair your own 
tires--save outfits for 
home use. Anyhow investigate. Send 
money ities in this field. 


HAYWOOD “TIRE & EQUIPMENT 
628 Capitol Ave., Indianapolis, Ind. 


PENNSYLVANIA 
VACUUM! CUPYTIRES 


REO THE FIFTH Finan crowning achieves 


ment of R Olds, pioneer 


designer of Autos. A standard size 30 to 35 horsepower four 
cylinder poe of modern refinements priced at only $1,095. 


OWEN & CO., General Sales 


REO moToR C CAR CO. 


AGENTS WANTED to sell our 


Motorcycle Side Cars 


and DELIVERY VANS. Prices from 
$65 to $90. Send at once for circular de- 
scribing same. There’s money in them. 


BAXTER SIDE CAR COMPANY 
119 Broadway, CAMBRIDGE, MASS. 


Our new model ** Elgin’’ is a radical departure 

from old style heavy types. It is built simply, 
@ durably and for maximum service. Has remark- 
able power for its size; will pull a load consider- 
able in excess of its rated horse power. 


Elgin Engines 
are small, strong, light and easy to handle with no 
heavy or intricate parts to wear out. Will last for 
years with reasonable care. 


Absolutely Guaranteed 
Elgin Engines are sold with trial privileges. Will operate 
row boats, washers, sewing machines, light ‘eaeaiieaaance 
etc. Write today for our catalogues. 


Elgin Wheel & Engine Co., Dept.“‘A,” Elgin, Il. 
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f PeDIA Bunch Thousands forced to buy } 
‘ ™ of Tires} new tires because 
‘FER Make Think of the old bicy- 
“EG NEER Seve cle days--repair sho 
| BW Dollarsy 
+ Profit 
over again--only ten times 
bigger and better. Users of 
uy ie Haywood Tire Repair Plants 
are making big, Johnson, 
Tex., writes, “I made as high as 
| ( Lay 18 profit in day.” Another 
? man who boughta plant Septem- 
‘a ber, 1911, writes he has cleared 
Z Bs a ove 000.00 Be the first to 
SL | 
Your- 
Where 
This 
Man 
is. 
»  € 
aN This Powerful $ 
| Seen Little Gas Engine 
— 
 H.P. 
: % HP. 
WLP. 
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Typewriter Sensation 
Dollars a Month 


SMITH-PREMIER 
Typewriter and at 
- $71.20 less than the manufacturer’s price. 


Never before has anything like this been 
‘attempted. Dealers get $3.00 a month rent for 
this make of machine not nearly as perfect as 
the one we will send you, and you pay only 
TWO DOLLARS A MONTH AND OWN IT. 


Send the Coupon and We Will 
Ship You This Smith-Premier 
Typewriter on Approval 


When the typewriter arrives, deposit with the express 
agent $8.80 and take the \ ~~ three days and try it. 
you find it to be the best typewriter you ever saw 


COUPON 
HARRY A. SMITH, Dept.P, 
No. 180 North Dearborn Street, Chicago, Hil. 


Ship mea No. 2 Smith-Premier f.o. b. Chicago, as described 
in this advertisement. I will pay you the $20.00 balanceof the 
special $28.80 purchase price, at the rate of $2.00 per month. 

title to remain in you until fully paid for. It is under- 
stood that I have three days in which to examine and try the 
typewriter. If 1 choose not to keep it 1 will carefully repack 
it and return it to the express agent. It is understood that 
you give the standard guarantee for one year. 


MAME, 


a in re pla respect, keep it and send us $2.00 
each month, until our special price of $28.80 is paid. If 
you don’t want to keep it, return it to the express agent, 
and he will give you back your $8.80, and return the type- 
writer to us. e will pay the return express Charges. 


You won’t want to send this machine back after.you , 
have seen it and tried it. .You can’t imagine the"perfec- 
tion of these machines till you see one, and the price is 

-20 less than the catal poten, 
guaranteed just as if you paid $100. 


Perfect machines only, com plete outfit, noth- 
ing e: extra to buy, no strings o any kind to fats 

er. Just think of baying such a typewyiter for $8. Y4y own 
and $2.00 a month. Thousands of people have.paid $100.00 cash 
for Smith-Premiers. It’s standard. by many considered 
the best typewriter ever built. A key fot each Character, so 
each character is always the same; a type brush for c cleaning 
built into the machine; the tilting carriage ; 

you with tools, rubber cover, everything ready. ie 
beautifully. wonderfully ‘simple and stron, w 
a lifetime. I sold a similar supply of these beautiful 
about a year ago to everybody's satisfaction. 


Only 200 orders will be filled on 
this offer. Act today to be sure 


The coupon states the terms. Fill it out, send it now, 
today. You can’t lose, and it’s the greatest economical type- 
writer opportunity you will ever have. 


AEROPLANE ENGINE EFFICIENCY—tThe argu- 
ment is being advanced in Great Britain that the proper 
way to obtain an efficient aeroplane engine is to design 
it for very high engine speeds and then gear down to 
obtain propeller efficiency. It has been declared that 
engines of from 500 to 1,000 hp. will soon be needed, 
and then gearing will become a necessity. One of the 
troubles in connection with gear-driven propellers is that, 
unless a rotary engine is used, a — of some weight 
is necessary, but a combined ywheel and magneto 
arrangement is proposed in order to eliminate some of 
the “dead weight.” 


“CGtPORT ALLURING” 


A captivating, descriptive shes about 4 
shooting the ideal outdoor sport. Address 
E. L. du Pont de Nemours Powder Co., Wilmington, Del. 


VELVET set 10c 


Good health is the foundation of efficiency 
Good Teeth Good Health 
Keep your teeth clean and sound by the twice- 


a-day use of Colgate’s Ribbon Dental Cream. 
Send 4 conte io stames fos teil tube of this 


vored dentifrice. It is efficient. 
COLGATE & CO. 
Dept. 81 199 Fulton St. NEW YORK 


selling Ann Arbor Lamps and Lighting Systems. Every 
body wants this famous light. Show it, it sells itself. No 
experience necessary. Besides regular earnings we mail 
cash bonus checks every month to successful agents. 
Don't delay; write me at once. H. H. Seeley, Pres., 
Superior Mig. Co., 294 Second St., Ann Arbor, Mich. 


PIPE THREADING TOOLS 
FOR EVERY USER 


If your work demands the use 
STEAM Fittens, of pipe-threading tools of any 


ELECTRICAL sort, inspect the famous 

CONTRACTORS, 

PIPE-THREADING TOOLS 

ENGINEERS, No —=¥ bat our need, there is 
a sim -t t 

DAIRYMEN, OSTER hand, belt or motor-driven 

STATIONARY tool that will exactly fit the demands 


of your work. Our twenty years of 

constant effort to perfect these tools 

MACHINISTS, in simplicity of mechanism and ease 

operation, gives you at a reason- 

BLACKSMITHS, able ,Drice a pool, built to stand long 

service a usage at a low cost 

MANUFACTURERS of up-keep. Our free Catalog 26A 

describes and illustrates each 
different tool in detail. 


THE OSTER MFG. CO. 


2100 East Gist St., CLEVELAND, OHIO 


2100) 


Please Mention I’upular Mechanics 


Please send Catalog 26A 
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Send for This Watch 
On 7 Days’ Free Trial 


To Popular Mechanics Readers who mail coupon 
below at once we will send this beautiful n 
Model” 25-year aranteed gold-strata watch, 
on 7 days approval without one cent in advance 


but YOU MUST BE QUICK. 


This superb Watch is indeed a triumph in the art 
of watch-making. The photograph above shows 
the actual size of the Watch. The movement is the 
famous 17-jewel Illinois Movement which has no 
superior throughout the entire world. This Watch 
is not only a perfect time-keeper, but the graceful 
thin model gold strata case lends it a beauty and 
distinction which will make it a constant joy to you 
every time you look at it. 


Payments—Only $2 a Month 


This is the greatest “‘ watch value” in America, 
but we do not ask you to take our word for it. Our 
plan is tosend you the Watch on approval so that 
you can see the Watch itself, examine it carefully 
and wear it for a week before paying us any money 
or obligating yourself in any way. e do not want 
you to send us one cent now. Just fill out and mail 
coupon below and we will then send you the Watch 
carefully packed, express prepaid. After you have 
worn this beautiful Watch a week, if you decide to 
keep it, you may send us only $2 cash and then $2 a 
month for 10 months thereafter. But if the Watch 
is not satisfactory and you do not wish to keep it, then 
you may return it to us “express collect.’’ So, you see, 
you take absolutely no risk. 


Free Monogram Offer 


below promptly, we offer to engrave by rl a 
hand, their initials on the back of this # [LACLEDE 
watch in exquisite ribbon monogram .” WATCH CO 
: 
So then, you answer 9°}127.29 Pine St. 
romptly, you ma ave yourown 
initials engraved by St. Louis, Mo. 
and on the back of this superb #° § me 
watch, free of charge. Jeweler’s 
regular charge is from $1.50 to F press pre h 
$2.00, but if you are pompt. we satisfactory I will 
is 


To those who 
mail coupon 


will do it for you FREE, 
is a great opportunity—one 
that you must not miss. @& 
Tear off and mail coupon .” 

at once, 


LACLEDE 
WATCH CO. 


1127-29 Pine 


within 7 days an 
be returned at your expense, 


J 


St. Louis, 
Mo. ,° 
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$1200.00 
COLD CASH 


Made, Paid and Banked in 30 Days, by 
Stoneman — $15000.00 To Date 


Reader, this offer is open to you—this money —the cold cash — 


can be yours. You and you alone by waiting too long can 
lose it. Investigate today — get the proof. 

Send your name an ress— but é 

NO MONEY — this very minute. 


$1000.00 PER 
MAN PER COUNTY 


Don’t worry—don't find excuses — 
no experience is necessary — business 
supplies the capital. You don’t have 
to wait a month — not evena week — 
payments can start the first 

ay—and continue daily up_to 
$1,000.00 per month, per county. For 
years we have been quietly prek- 
ne men from all walks of life. 
ministers, clerks, farmers, 
preachers, doctors, lawyers, teach- 
ers and so on —enabling them with 
our co-operation and 
appropriation to get what we here 
offer and can do for you— $1,000.00 
per man, per county. me of these 
men you may know — possibly 
envied without understanding the 
reason of their prosperity. 


INVESTIGATE AND BE AMAZE 


other kind. 


ZO-AZM<2- 


Demand absolute 
proof — accept no 
Kither we_ have the best thing that ever 
happened or we’re colossal liars. Ask Schleicher, min- 
ister, whether it’s true that he received 


$195 TWELVE HOURS AFTER APPOINTMENT 


Langley, liveryman, $115 first day; Rasp, agent, $1,685 in 73 

ays; Beem, solicitor, $164.25 weekly for 12 weeks; Korstad, 
farmer, $2,212 in a few weeks; Zimmerman, farmer, $3,856 in 
20 days; Juell, clerk, $6,800; Hart, farmer, $5,000; Wilson, 
cashier, $3,000 in 30 days) Let us reter ree to these men, to 
the U. S. government, to banks, business houses, noted ple 
at home and abroad. Heed this caution from Chas. Starr, of Mich. 
who writes: “Sorry this field is closed. Should have acted 
sooner but was skeptical. Your local man’s great success has 
set everybody talking and proves |wasachump. Wonderful 
what a man can do with a real opportunity.’’ Then read 
this from Lodewick who acted quickly: ** Lucky I answered 
ad. Itsgreat. Money coming fast,.’’ Which will you be, 
Starr, a victim of **neglected opportunities, ’’ or Lodewick, 
the“early bird.” To escape Starr's fate, send your postal this 
very minute — 


SPEND ONE CENT TO MAKE THOUSANDS 


Strange invention startles world. Gives every home that long- 
desired blessing, a modern bathroom with hot and cold mm | 
water facilities for only $6.50. No genes 2 water works—self- 
heating. Only ten minutes to instal]. Gives cleansing plus friction, 
massage and shower baths in any room. Equivalent to any $200 bath- 
room. Over 200,000 delighted users. by U. 8. government. 

More remarkable than this invention is our startling 
plan of universal distribution through special representa- 
tives who become virtually profit qhastag partners in_a busi- 
ness that’s immense—exciting—fascinating—dignified—and above 
all, has enabled them, will enable you, to get $1,000.00 per month, 
per county... Asking to be shown doesn’t obligate you 
one bit. Investigate today by al! means. 


ALLEN MFG. CO., 3738 Allen Bidg., TOLEDO, O. 


When = want anything and don’t know where to find it— 
write Bureau of Information, Popular Mechanics, Chicago 


Jenner Medical College 


Oldest and Best NIGHT SCHOOL in existence. You can work in 
the am | time and study medicine at night. Four years’ course. 21st 
annual session begins Sept. 2. For catalog—address 


Dr. J. D. MacKellar, Sec., Box 94, 225 W. Washington St., Chicago, Ill. 


EASILY EARN $10 A DAY 


No selling experience necessary. Just demon- 
Strating what iron will do. Every housewife 
will buy. E-Z Iron galy, iron. combining heat 

Cushion Handle. lakes 
hours without attention. 
Write for territory, no matter where you live. 
ENTERPRISE TOOL & METAL WORKS 
D . 15, 126 S&S. Clinton St., Chic 


| 
Thin 25-Year 
17 Jewel = 53 - Guaranteed 
Movement Gold-Strata Case 
| 
| 
| 
| 
po | 
Special price of ts paid | 
ular Mechanics aders. DIST. MANAGERS 
nna in mone. AGENTS WANTED 
/ 
$10 A DAY 
EASY! 


LEWY 


BROS. CO. 


year for more than 20 years. This increase LE 


LEWY BROS. CO. are the only diamond i importers in the world od selling direct to the om 
lic, who give every customer the benefit of the rapid rise in Diamond Values! 

BROS. CO. , and allow you 12% per 
year (1% per month) more than you paid, in exchange at any time. CO. 
Guarantee isa written contract, certifying the carat weight, color, and value | Investigate the protec- 

tion given you by our remarkable guarantee 


‘ore you buy another 


ve gone up 12% per 


WY BRO S. 


Lewy Bros. Co. VIOLET-BLUE DIAMOND SOiITAIRES Lewy Bros. 


Take advantage of this opportunity to see our 


Write Bros. Co. Free! Beautifully ing 
colors, eng! ds of ex: te designs the latest fashions in diamond jewelry Ya 
abut ne mood free book if only to post yourself about 7 


Gamond volt" Lewy Bros. Co. Dept. A27, State & Adams Sts. Chicago _ 


founded 1 835,0c- $48.50 $64.00 own and ope 
prominent State Street from our European of | where. Beautiful most complete factor- 
corners in Chicago; violet-blue WHITE col- | WHITE’ color (the ies in America for the 
bank with and refer Wngmosnting | able. shade tn die: production of fine 
National Bank, one of yearor1% per month increase ling mounting 14K solid and solid . Lewy 
‘ in value guaranteed in exc —~ 4-4 gold, hand-made. 12% per year. or Bros. Co. are vA 
the leading banks of at any time; thus $54.32 allowed 1% per month increase in value Id ft f 
year: allow in years, in any tv us 
America, Capital | Bhipped UD on approval | | beauty 
owed In ears .c! 
$3,000,000.00. without deposit or “obliga: Shioved on approval without | style-comectness. .// To 
Lewy 
Lewy Bros. Co. Invite You to Examine Their Diamonds F seman 
in your own city, without cost to you or + ebligation to buy. We ship any diamond you wish to/7 Diam ond Bank 
examine ON APPROVAL in care of any express office or at our expense and risk,/7 , Without obligating 


earning $4 daily at home in 
spare time, silvering mirrors; no 
capital; send for free instruc tive 
booklet, ivings lans of operation. 
6. F. REDM . 306-A, BOSTON. MASS. 


Remington Arms—Union Metallic Cartridge Co. 


Arms and Ammunition 
299 Broadway, New York 


“Little Wireless Phones” | 1 is worth your while to 


investigate. Don’t send 
Ge om pout any money, just drop me 


aline. I want to send you 
free of charge my book on 
deafness and plenty of 
evidence to prove to you 


Ans my invisible | that I am worthy of your 
hearing. ' confidence. 


“Ohio” Edge Tools 


are made from specially selected tool 
steel, by careful = —— workmen. 
They are tem by the 
most improv and 
are sold with a money back 
REGISTERED guarantee. 


Insist on “Ohio” Tools 
when buying Planes, 
Chisels, Drawing Knives, 
pour Bits, Screw Drivers, 


“CA TALOGUE FREE 


OHIO TOOL CO. nto 


Cs 


ASquare Deal] 


| High Grade WALTHAM and 
ELGIN MOVEMENTS 
We sell the finest watches made. No 
matter where you live, 
YOUR CREDIT is GooD 
Better goods at lower prices. Write for Big 
Free Catalog of Watehes, Diamonds, Jewelry, 
Silverware and our Easy Terms of Payment, 
MILLER-HOEFER COMPANY 
76 Miller Bidg., 


The adaptable drill 
for all-around use 
in your shop 


and Trial Offer. 
The Temco Moctrte 
Motor Co. 
77 Sugar St. 
Leipsic, Ohio 


4 big uses: Ready for you on an 
instant’s notice — READY — 

drill— to tap—to sharpen tools— 
to grind valves. Weight 11 lbs. Capacity 
in steel, %". Any ordinary lamp socket 
A.C. or D.C. makes the attachment fora 


TEMCO 
ELECTRIC DRILL 


Driven by strong, high- 
speed motor, A, built and 
thoroughly tested in 
our own plant. Cost 
of operation — 1 cent 
an hour. Get our 
complete catalog 


Please send Temco catalog and 
trial offer to 
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| $15 Draftsman’s Outtit 


But you must write at once. Offer expires 
in 30 days. I make this most exceptional 
great offer only to a limited number. of 
selected students.— Just think of it! A complete, reg- 
ular Draftsman’s $15 Working Outfit with high grade 
Imported German Silver Set of INSTRUMENTS —ALL FREE 


Drafting Work As Seon As You Enroll— 
Earn While Learning time, As 


can begin earning a handsome income while learning at home. Send the free coupon to me today and 
I will tell you just exactly how you can begin. I mean just what I say. This is a great extra special 
offer I am making. -You should write at once. Absolutely no obligations of any kind in sending the 
coupon. But you must write at once. I cannot make this offer broadcast to everyone. SoI will 
take the names in the order that they are received. Get yours in early. 


e a Draftsman! 


Draw $125 to $175 per monthat once 


There is an urgent demand always for skilled draftsmen. Our@ 
companies are issuing calls every day for men to fill positions 
aying from $125.00 to $175.00 per month. Many ger ome paying 
$78 5 to $100 per week always open. Work is light, pleasant and 
profitable. nlimited opportunities for expert draf tsmen and 


designers. Mail coupon for valuable book, “Successful Drafting.” It explains 
how you can become a skilled draftsman in a short time. It’s free—Just think 


Chief Draftsman Willinstruct you personally 


A most wonderful opportunity for a ene 
limited and selected number of ambitious men! For over twenty years I have lar salary. paying 
been doing the highest paying expert drafting work. I am Chief Draftsman remoe per 5.00 t6 
of a large and well known company. Long ago I saw the urgent demand for ond ean yon Le 
practical, trained draftsmen and I organized my practical method for ff at once 
— men whom I trained personally. Each month the demand for 


practical, trained draftsmen is growing —higher salaries are being paid right 


FREE along. Never before have we felt the need as we do today for men who really 
Outfit Co = know practical drafting — the way I am training my students. At this time I 
can accommodate a few more men of 16 
Chief Draftsman: time. If you write me at once I will send you my » “Successfu 
wg S EQUIPMENT 7 Drafting,” with full particulars—all free. But you must write to me — 
iv. 119Y CHICAGO, ILL. d 
Without any obligation, on me, or send coupon now. 
ease mail your book * 
fel and pr Mail Free Coupon Now 
It siruction® olor to few aunaents., @ Mail this Free Coupon at once and I will send you my book 
a way whatever. % “Successful Draftsmanship” and full particulars—all FREE. 


I + send m uyt book if you write at once, absolutely free — also particulars 
Name : about my to a few ambitious men ‘who want to make from $2,500 to 
oo year. cbligations whatever on you in sending the cougen. 


@ Address CHIEF DRAFTSMAN 


Div.119Y, Engineer’s Equipment Co. (Inc.) CHICAGO, ILL. 
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A money-saver 
for every shop 
and tool user 


Over half a million tool users have proved how 
this grinder saves work and money. Prove it your- 
self by trying an outfit for 30 days free. Sharpen 
all your tools—see how it saves work—what a 
smooth keen edge it gives— how amazingly quick 
you can make the bluntest, rustiest tool as keen and 
bright as new. Watch how all your work speeds 
up, and how much easier your work goes because 
your tools are keen—see at what low cost the extra 
attachments, jig and rip saws, lathe, forge, drill, etc., 
give you a fine shop equipment. 


LUTHER SHOP 
TOOL GRINDER 


A Luther Shop Tool Grinder pays for itself over and over in the work,time 
and money it saves. Why should you stick to grindstones or emery wheels, 
when the artificial diamond DIMO-GRIT wheels on this grinder cut 
steel 25 times faster than grindstones, 10 times more efficiently than emery 
wheels? No water needed, no danger of drawing temper—will not glaze or 
wear lopsided; especially suited to steel, leaving the smoothest, keenest edge. 


14 Different Attachments 


Saw 
Ourer 


giving DIMO-GRIT wheels 3000 revolutions 


DIMO-GRIT Wheels 


DIMO-GRIT, the new artificial diamond 
sharpening substance, cuts steel as emery cuts 
soft copper. Dimo-Grit wheels make tools 
last longer and save time; make tool sharp- 
ening so easy that your tools are always in 
perfect edge, your general work easier, quicker, 


per minute. Patent tool rests give proper 
bevel to twist drills, chisels, saws, etc. A 
Luther Shop Tool Grinder outfit will equip 
you for years. It will save you work every 
day, pay for itself over and over every year 
in the time, work, tools and money it saves— 
and you can prove it—as half a million other 
tool users have proved it—by 30 days free 


and increasing production, which means 
money-making. Outwear any number of 
emery wheels— guaranteed 5 years. 

The Luther Shop Tool Grinder has rigid 
metal construction, enclosed shaft drive, dust- 
proof bearings, nothing to wear out—foot and 
engine power—runs easy as sewing machine, 


trial in your own shop, on your own tools. 


Interesting 40-page FREE Book 


Get this free book and pick out the outfit you 
would like to try 30 days free. It illustrates and 
describes all Luther outfits, attachments, tool 
rests, etc., and gives valuable — on tool 
sharpening. Write for free book today. 


30 DAYS FREE TRIAL ,.=:<:=: 


No money needed—no promises to make or papers to sign *® COUPON 


Get the free book and pick out an outfit for free trial. Use it 30 4 LUTHER GRINDER MFG. CO. Zs 
days — make all your tools keen and bright—then return it at py 
my expense, if you feel you can afford to do without it. Write for free 

book and select an outfit for 30 days free trial. Write today. ‘or 90 decide 
This does not put me under any ob igations. 


LUTHER GRINDER MFG. CO. y* 


2109 Michigan St. MILWAUKEE, WIS. 
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The “satisfying beverage 
: Pure and whalesome as it is 


Delicious- Refreshin 
Quenching 


Ask for it by 
it’s full name. 
then vou will” 
get the 


THE COCA-COLA CO. 
Atlanta, Ga. 
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